














Electrical Wiring

The sensor wires must be run in
conduit free of any AC power or
control wires.

Cable Model Wire Assignments

Latch Outputs
Sinking/Sourcing - N.O./N.C. outputs

Brn

+12t0 24 VDC White 2 1 Brown
o PNP/Sourcing %~ X + 1210 24 VDC
NPN/Sinking o 0o
o o
X~
PNP/Sourcing Blue 3 4 Black
DC Com NPN/Sinking
DC Com
Complementary Sinking outputs
Brn 1121024 VDC
White 2 1 Brown
i T,
NPN/Sinking - N.O. NPN/Sinking - N.C. o o +12t0 24 VDC
o o
X~
NPN/Sinking - N.C. Blue 3 4 Black
DC Com NPN/Sinking - N.O.

DC Com
Complementary Sourcing outputs

Brn ;
+12t0 24 VDC White 2 = 1 Brown
PNP/Sourcing - N.C. o +121t0 24 VDC

PNP/Sourcing - N.O. o o

0 o

S———~
PNP/Sourcing - N.C. Blue 3 4 Black
/Sourcing DC Com PNP/Sourcing - N.O.

DC Com

Dual Alarm Set-point Outputs
NPN/Sinking - N.O./N.C., PNP/Sourcing - N.O./N.C.

Connector Model Pin Assignments

Outputs
Latch

NPN/Sinking and PNP/Sourcing

INTERNAL

EXTERNAL
BROWN

T B N
BLUE Com

=

Complementary NPN/Sinking
INTERNAL EXTERNAL
BROWN o

DC

+)

BLACK

s LOAD
WHITE

o
9
ERe)

BLUE

||}—o

Complementary PNP/Sourcing

INTERNAL EXTERNAL
White 2 1B
Brn__ 121024 VDC wearSetch?imUmn X+ 1210 24 VDC > BROWN .
Far Setpoint Limit ( °° ) “
O O
—~
Near Setpoint Limit D%‘“goam Fargftl;;l;t Limit
DC Com BLACK
WHITE
B LOAD
x g
DC
Outputs BLUE C_oim
Dual Alarm/Set-point =
Dual NPN/Sinking Dual PNP/Sourcing
INTERNAL H EXTERNAL INTERNAL ! EXTERNAL
| BROWN BROWN
<> O . 2 O
DC 1 DC
[LOAD)] I:I:’
BLACK roa0] i v
* Near Limit Current
_LEPN | WHITE Limt PNP
Far Limit BLACK

NPN NearIL'\m\'t

I WHITE

Current
Limit

|w)
(@)

(@]
le]
3

,_A_/ Far Limit

C -4

7 LOAD
1
I BLUE BLUE

|LOAD|

g
O

@)
e}
3
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Dimensions

Cable Style
(ULTEM® plastic and SS3083 stainless steel)
SM902A-1, SM902A-4, SM902A-7STS

Setup
Pushbutton

Multicolor

LED

94.95 mm
[3.738]

20.10 mm
L0 T LED
34.70 mm I | 28 30t
. . mm
[15365] [1.114] DIA

M30 x 1.5 mm-6g
THREADS

Connector Style
(ULTEM® plastic and SS303 stainless steel)
SM952A-1, SM952A-4, SM952A-7STS

125.00 mm
[4.921]

84.51 mm

[3.327] ‘

34.70 mm
[1.365]
DIA

117.15 mm
[4.612]

84.51 mm
[3.327]

34.70 mm
[1.365]

DIA

95.99 mm
(3.779)
84.51 mm
T [3327]
20.10mm__|
[.790] R
I A
34.70 mm ‘ ‘ ga0mmoa (090
[15365] [1.114]

M12 mm x 1 mm-6g
Threads

M30 x 1.5 mm-6g
THREADS

Cable Style
(ULTEM® plastic and SS3083 stainless steel)
SM902A-8 long-range

116.31 mm
(4.579)
106.38 mm
(4.188)

42.09 mm
(1.657)

43.18 mm
(1.700) DIA

‘ ‘
\ | ] v
\M30x 1.5 -6g

28.30 mm DIA
(1.114)

Connector Style
(ULTEM® plastic and SS303 stainless steel)
SM952A-8 long-range

Amber — Pushbutton
117.35 mm LED Multicolor
(4.620) LED
106.38 mm
(4.188)
42.09 mm .
et .657)4" 2-White 1-Brown
W 3-Blue 4-Black
43.18 mm 28.30 mm DIA
(1.700) DIA (1.114)
. M30x15-6g
(1.102) DIA
139.19 mm g
(5.480)
147 mm

(0.580)

38.0mm

(1.500)

AC132 J
147.04 mm
(5.789)
N | i
E=Tm
AC130  147mm
(0.580)
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Accessories
AC130 Straight, M12 micro, 4-

conductor, connector/cable assembly,

5m (16"), for 30 mm, barrel-style
sensors

1 a2 RIGHT-ANGLE
a5 STRAIGHT CONNECTOR HEAD: 15952 conEarTANGLE

43 WOODHEAD SERIES 8032X oo

(4)-POLE 4 I

FEMALE BLACK REF 4-POLE

CONNECTOR

12mm DIE-CAST ZINC,
EPOXY COATING (E COAT)

3e————BLUE

4e—————BLACK

2e————— WHITE

SHIELD NOT CONNECTED
AT CONNECTOR END

AC132 Right-angle, M12 micro, 4-con-

ductor, connector/cable assembly, 5 m

(16", for 30 mm, barrel-style sensors

FEMALE CONNECTOR

3 &— BLUE

HYDE PARK CABLE
(4-cond.) 5m LONG, BLACK

4 &— 1 BLACK

STRIP-BACK JACKET
AND FOIL 2"

1@&———— BROWN

28— WHITE

I
5

N

<al

#24/4 PVC INSULATED
FINE STRANDED COPPER CONDUCTORS,
YELLOW PVC JACKET, 300/500V, 80°C

50.8 mm

[20] W{N mm
Y

5 meters /

[16' ft]

AC233 Small, right-angle, stain-

7.92 mm 28.60 mm
[.312] [1.126]
— T T T —FULR.
TYP
29.36 mm | 7.14mm
1.156
38,10 mm [ ] [.281] (2x)
[1.500]
| i
| less, mounting
3.18 mm‘ R 3.18 mm
[.125] [.125]
6.35 mm /[.250] SLOT
R .76 mm OPENING FOR WIRE CABLE

[.030] (4x)

R 22.22 mm
[.875)

—

38.10 mm
[1.500]

TO PASS THRU REF.

2 32.54 mm
[1.281]

2.36 mm WALL
T (093 TP REF

1T T

22.22 mm.
[.875] 44.45 mm
]

[1.750;

bracket

for 30 mm, barrel-style sensors.

General Specifications
Sensing [TA = 20° C (68° F)]

1 and 2 meter ranges

Model Sensing Ranges:
51 mmto 1 m (2.0" to 39")
120 mmto 1 m (4.7" to 39")**
120 mmto 2 m (4.7" to 79")
Sonic Frequency: 200 kHz
Minimum-size Detection
(Model SM902A-1):1.59 mm (0.0625")
diameter rod up to 635 mm (25") distance from
sensor
Maximum Angular Deviation:
+ 10° on 305 mm x 305 mm (12" x 12") flat
target at a distance of 305 mm (12")
Sonic Cone Profile: See Beam Plots, Page 4-109
Limit Adjustment Resolution: 0.08 mm (0.003")
Repeatability: + 0.8716 mm (0.03431" max.
Temperature Compensated
Power Requirements
Supply Voltage:
12 to 24 VDC + 10% excluding output load
(regulated supply)
Current Consumption: 100 mA max., excluding load
Peak Inrush Current: 0.50 Amp.
Power Consumption: 1.2 W max., excluding load
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60.33 mm
[2.375)
R. 1.60 mm
[.063]
C T T
L 38.10 mm J
[1.500]
Outputs
Sinking Output (NPN):

Maximum on-state voltage @ 100 mA: 0.37 volt
Maximum load current: 100 mA
Maximum applied voltage: 35 VDC
Sourcing Output (PNP):
Maximum on-state voltage drop @100 mA: 0.50
volt
Maximum load current: 100 mA

ResponseTime - Standard
150 ms on/off (1 m range models)
200 ms on/off (2 m range models)
Other response times are available.
Indicators

Multicolored (Amber, Red, Green) LED:
Indicates limits setup and operational modes.
Amber LED: Visual indicator for sensor output:
illuminated when output is in an active (on)
state.
Connection Options

Cable Style:
24 AWG, foil shield, lead-free PVC jacketed,
4-conductor, 3 meters (10') long, standard
Connector Style:
12 mm, 4 pole, male

Protection

Power Supply: current-limited over-voltage, ESD,
reverse polarity

Outputs: current-limited over-voltage, ESD,
over-current

NOTE: This sensor is NOT RATED EXPLOSION

PROOF.

Environmental

Operating Temperature Range:

0° to 50°C (32° to 122°F) for

silicone-faced models

- 20° to 50°C (-4° to 122°F) for

stainless steel-faced models
Storage Temperature Range:

-20° to 80°C (14° to 176°F) for

silicone-faced models

-50° to 80°C (-58° to 176°F) for

stainless steel-faced models
Operating Humidity: 100%
Protection Ratings: NEMA 4X (indoor use only),
IP67
Chemical Resistance: Unaffected by most acids,
bases, and oils. Fluorosilicone and stainless steel-
faced transducers available for severe, corrosive-
type environments.



Construction

Dimensions:

Cable Model: 30 mm (1.181") dia. x 1.5 mm-6g
threaded housing x 94.95 mm (3.738")
long, including 34.70 mm (1.365") dia. x
20.10 mm (0.790") long sensing head

Connector Model: 30 mm (1.181") dia x

1.5 mm-6g threaded housing x

95.99 mm (3.779") long; 117.15 mm
(4.612") long, including AC132 right-
angle, M12 micro, connector/cable
assembly; 125 mm (4.921") long, including
AC130 straight, M12 micro, connector/
cable assembly; sensing head dimension
same as cable model.

Housing: Epoxy encapsulated to resist shock
and vibration

Case: ULTEM®* plastic (FDA Approved)
or SS303 stainless steel

Transducer Face: Silicone rubber - gray
SS304 stainless steel, 0.051 mm
(0.002") thick**

Sensor Cables: Lead-free, black PVC jacketed

8 meter, long range

Model Sensing Range:
203 mm to 8 m (8.0" to 26")
Sonic Frequency: 75 KHz
Minimum-size Detection (Model SM902A-8):
50.8 mm (2.0") diameter rod up to 4572 mm (15")
distance from the sensor
Maximum Angular Deviation:
+ 10° on a large flat surface at a distance of
6.096 m (20")
+ 5°on a large flat surface at a distance of
8m (26"
Sonic Cone Profile: See Beam Plots, Page 4-109
Limit Adjustment Resolution:
0.254 mm (0.01")
Repeatability: + 2.54 mm (0.10") max.
Temperature Compensated
Power Requirements
Supply Voltage:
12 to 24 VDC + 10% excluding output load
(regulated supply)
Current Consumption: 100 mA max., excluding load
Peak Inrush Current: 0.50 Amp.
Power Consumption: 1.2 W max., excluding load
Outputs
Sinking Output (NPN):
Maximum on-state voltage @ 100 mA: 0.37 volt
Maximum load current: 100 mA
Maximum applied voltage: 35 VDC
Sourcing Output (PNP):
Maximum on-state voltage drop @ 100 mA: 0.50
volt
Maximum load current: 100 mA

Response Time - Standard

1 s on/off
Other response times are available.

Indicators

Multicolored (Amber, Red, Green) LED:
Indicates limits setup and operational modes.
Amber LED:
Visual indicator for sensor output; illuminated
when output is in an active (on) state.

Connection Options

Cable Style:24 AWG, foil shield, lead-free PVC
jacketed, 4-conductor, 3 meters (10') long,
standard Connector Style: 12 mm, 4 pole, male

Protection

Power Supply: current-limited over- voltage, ESD,
reverse polarity

Outputs: current-limited over-voltage, ESD,
over-current

NOTE: This sensor is NOT RATED
EXPLOSION PROOF.

Environmental

Operating Temperature Range: - 20° to 60°C (-4° to
140°F)

Storage Temperature Range: -40° to 100°C (-40° to
212°F)

Operating Humidity: 100%

Protection Ratings: NEMA 4X (indoor use only),

P67 Chemical Resistance: Unaffected by

most acids, bases, and oils.

Construction

Dimensions:
Cable Model: 30 mm (1.181") dia. x 1.5 mm-6g
threaded housing x 116.31 mm
(4.579") mm long, including 43.18 mm
(1.70") dia. x 42.09 mm (1.657") long
sensing head
Connector Model: 30 mm (1.181") dia x
1.5mm-6g threaded housing
x 117.35 mm (4.62") long; 139.19 mm
(5.48") long, including AC132 right-
angle, connector/cable assembly;
147.04 mm (5.789") long, including
AC130 straight, connector/cable
assembly; sensing head dimension same
as cable model.
Housing: Epoxy encapsulated to resist shock and
vibration
Case: ULTEM®* plastic (FDA Approved)
Transducer Face: Epoxy - white
Sensor Cables: Lead-free, black PVC jacketed

Agency Approvals

CE Mark: CE conformity is declared to:
EN63126: 1997 (annex A, industrial) including
amendment A1:1998. EN55011 group 1 Class A.
Declaration of Conformity available upon request.

*ULTEM® is a registered trademark of The General
Electric Co.

** Available only in the stainless steel-faced,
1 m range models

Accessories

Model AC130, Straight, M12 micro, 4-conductor,
connector/cable assembly, 5 m (16')

Model AC132, Right-angle, M12 micro, 4-conductor,
connector/cable assembly, 5 m (16')

Model AC233, Small, right-angle, stainless,
mounting bracket

Model AC250-n, Tank sensor mounting reducer,
available with four different outside diameters;
used with all SUPERPROX® SM900 family sensors.
n=1(11/4"NPT); 2 (2" NPT); 3 (3" NPT);

4 (4" NPT)

Model AC251-n, Tank sensor mounting flange,
available with three different pipe thread diameters,
furnished with matching AC250 Tank sensor
mounting reducer; used with all SUPERPROX®
SM900 family sensors. n =2 (2"NPT); 3 (3"NPT); 4
(4"NPT)

Model AC441A, Handheld configurator

See Page 7-1 for accessory photos.
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SM902 Series
Dual Level Output

s — © »
B o 2o 3 o 8 s O
s=| &8 $3 - 2 8 %
S S & c = £ 5 = & &
c [© € 9,2
=] > | & El=|2|s
5 5|5 % = s|=|8|2 -
= S Slsl2|s Transducer | Housing
> P Bl i I =|l=z|=|= =
= = < | | = | = . 7} [<]
& Ylelelelgle]|= =|8lcs|E ® s (8 g2 |5 |5
£ < |[S|E S |s|S|® < w | @ = k= <=
8 A S E R R E N w |8 5| = o | € |8
> s|lilelelel3ls|B|s|es|3|lc|3|e]|2 |5 5|2 = 2 E s
s|2|2|elE|lE|e|a|a|@|=|a|a]|alalE|e|e|5]|E|E 3 S B
N2 |E|Eloclale |E|E|l=|T|E|lE|E|E(S|S|S|3|E|E = a |8 2
Model No. Se8lslsslg|lgleldla|lele|e|&]|s |5 |88 ]S 3 e |8 [=
SM902A-100000 H N | L | L N.O.NPN&PNP 150ms| +0.25"
SM902A-100000LES| H | u | u B [ NO.NPN&PNP 150ms{ +0.25"( W
SM902A-110000LE |l | u u u u N.O.NPN&PNP 150ms| 025" W
SM902A-112000 0 E | | | || Complementary NPN Outputs 150ms| +0.25"
SM902A-124000 HE u u u u N.O.NPN Outputs 150ms| +0.25"
SM902A-126000 H N | | | | N.O.PNP Outputs 150ms| +0.25
SM902A-144100LE |l | W u u u u N.O. Control & Alarm - NPN Outputs |300ms| +0.25"| ll
SM902A-168000 0 E | | | || N.O. Control & N.C. Setpoint-NPN Outputs [|50 mg  +0.25
SM902A-400000 HE u u u u N.O.NPN&PNP 200ms| +0.25"
SM902A-424000 H N | | | | N.O.NPN Outputs 200ms| +0.25"
SM902A-424000LES| H | H u u u B [ N.O.NPNOutputs 200ms| +025"| M
SM902A-435001 H(E | | u | N.C.NPN Outputs 200ms| +0.25"
SM902A-444000LE |l | W u u u u N.O. Control & Alarm - NPN Outputs |200ms| +0.25"| ll
SM902A-700000STS| H | u u u B [ N.O.NPN&PNP 150ms| +0.25
SM902A-735000LESTS| H | u u u u N.C.NPN Outputs 150ms| +0.25"| W
SM902A-824000 H(E u u H N.O.NPN Outputs 1.000s| +2.50
SM952A-100000 u H|E u u u N.O.NPN&PNP 150ms| +0.25"
SM952A-100000S u H|u u u B [ N.O.NPN&PNP 150ms| +0.25"
SM952A-100100LE | W H|E u u u N.O.NPN&PNP 300ms| +025"| M
SM952A-110000 u H|u u u u N.O.NPN &PNP 150ms| +0.25
SM952A-110000LE | W H|E u u u N.O.NPN&PNP 150ms| +0.25"| W
SM952A-110000LES| l H|u u u B [ N.O.NPN&PNP 150ms| 025" W
SM952A-110000S u H|E u u B [ N.O.NPN&PNP 150ms| +0.25"
SM952A-110002 | H|E u u | N.O.NPN&PNP 150ms| +0.25
SM952A-110200 u H|E u u u N.O.NPN &PNP 1.000s| +0.25"
SM952A-110200FS | l H|E u u u N.O.NPN &PNP 1.000s| +0.25"
SM952A-110200LES| H H|E u u B [ N.O.NPN&PNP 1.000s| +025"| W
SM952A-112200 || H N | | || Complementary NPN Outputs 1.000s[ +0.25"
SM952A-113100S || HE | | H | Complementary NPN Outputs 300ms| +0.25"
SM952A-124000 | H|E u u | N.O.NPN Outputs 150ms| +0.25
SM952A-124000LE | W H|E u u u N.O.NPN Outputs 150ms| +0.25"( W
SM952A-124000S | H|E u u B [ N.O.NPNOutputs 150ms| +0.25
SM952A-124100LE | H H|E u u u N.O.NPN Outputs 300ms| +025"| M
SM952A-125000 | H|E u u | N.C.NPN Outputs 150ms| +0.25
SM952A-126000 u H|E u u u N.O. PNP Outputs 150ms| +0.25"
SM952A-126000LES| l H|E u u B [ N.O.PNPOutputs 150ms| 025" W
SM952A-127000 u H|E u u u N.C. PNP Outputs 150ms| +0.25"
SM952A-134000 u H|u u u u N.O.NPN Outputs 150ms| +0.25
SM952A-136100LES| l H|E u u B | N.O.PNPOQutputs 300ms| +0.25"| M
SM952A-164000 || H N | | || N.O. Control & N.C. Setpoint-NPN Outputs [150ms| +0.25”
SM952A-400000 u u u u u u N.O.NPN&PNP 200ms| +0.25"
SM952A-410000 | u | u u | N.O.NPN&PNP 200ms| +0.25"
SM952A-410100LES| H u u u u B [ N.O.NPN&PNP 400ms| +025"| M
SM952A-413000 || | || | | || Complementary NPN Outputs 200ms| +0.25"
SM952A-424000 u u u u u N.O.NPN Outputs 200ms| +0.25"
SM952A-426000 | u | u u N.O. PNP Outputs 200ms| +0.25"
SM952A-426000S u u u u u B | N.O.PNPOQutputs 200ms| +0.25"
SM952A-426100 | u | u u | N.O. PNP Outputs 400ms| +0.25"
SM952A-434000 u u u u u u N.O.NPN Outputs 200ms| +0.25"
SM952A-437000LE | H u | | u | N.C. PNP Outputs 200ms| +025"|
SM952A-456000 u u u u u u N.O. Control & Alarm - PNP Outputs [200ms| +0.25"
SM952A-710000STS| H u u u u B [ N.O.NPN&PNP 150ms| +0.25
SM952A-810000 u u u u HE N.O.NPN&PNP 1.000s| +2.50

All possible sensor configurations are not listed here.
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DeviceNet.

Control levels and
measure distances
over spans of up to 8
meters (26 feet) with
broad functionality and
30 mm mounting

convenience

In vast contrast to other self-
contained analog sensors, this
new and smaller 30 mm,
SUPERPROX® Model SM906
sensor series offers mounting
convenience, broad functional-
ity, and a selection of three ana-
log sensing spans encompass-
ing a few inches from the sen-
sor to as far away as 26 feet.
Depending on the model se-
lected and the distance or level
of the material being measured
or controlled, the sensors offer
analog spans of 1 m (39"),2 m
(79"), and a long span of 8 m
(26"). The capability is enhanced
further with the shortest dead-
bands in the sensing industry of
51 mm (2"), 120 mm (4.7"), and
203 mm (8"), respectively.

As shown in the Model Refer-
ence Guide, the SM906 series
of ultrasonic analog sensors
gives the user a wide selection
of factory-configurable function-
ality to maximize the sensor’s
efficiency in specific analog
sensing applications. In addition
to the analog sensing span, the
user may selecta 0to 10 VDC
or 4 to 20 mA output that is ei-
ther directly or inversely propor-
tional, output state for loss of
echo and power up, and re-

sponse time. Also, a broad se-
lection of sensing functionality
configurations, with foreground
and/or background suppression,
makes possible optimum sens-
ing discrimination. This includes,
for example, the capability of
monitoring levels in a tank while
ignoring the paddles on the tank
agitator.

The 30 mm housing, up to 60%
smaller than other analog sen-
sors with equal functionality,
provides a package for the
SM906 that is easily installed,
without positioning limitations,
in covers and other hard-to-
mount areas. The models in this
series are equipped with a push-
button to set the sensors’ near
and far span limits. When it is
impractical to use the push-but-
ton for setting the long-range lim-
its, an optional AC441A, hand-
held, setup/display accessory is
available. The two limits can be
set for a span to either encom-
pass the full range of the sen-
sor or create a span as small
as desired for precise level or
distance control. A typical ex-
ample of precise level control is
when the application calls for
maintaining a constant fill level
in a filler machine. In this ex-
ample, the analog output pro-
vides a means of controlling the
product flow into the filler as the
filler speed changes. The ana-
log output may provide a means
for controlling the speed of other
machinery as well as regulating
the movement of control valve

Model SM906 Series

SUPERPROX®
Ultrasonic

Analog Output

Sensors

Up to 8 Meter
Span
Measurement
&Level

Control
* Sensing spans of
1m (39"),2m (79"),
and 8 m (26')

e Easy push-button
setup or optional
hand-held, setup/
display accessory
available for all

e Either 4 to 20 mA
or 0to 10VDC
analog output;
either direct or
inverse proportional
outputs

e Epoxy sealed in tough
ULTEMP plastic or
stainless steel hous-
ing

* Resistant to
caustic materials and
harsh
environments

e Field programmable
capability

e DeviceNet
capability

e CE certified
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actuators. The analog output may also
connect directly to programmable con-
troller analog input modules for perform-
ing complex loop control or simple sta-
tus (e.g., distance measuring) monitor-
ing functions. All control limits are
stored in nonvolatile memory and thus
are retained if power is removed from
the sensor.

Unlike other sensing technologies,
these sensors are capable of detecting
all materials whether, liquid, granular,
and solid, and regardless of color,
shape, and composition, transparent or
opaque, including powder, food prod-
ucts, grains, chemicals, pharmaceuti-
cals, oils, plastics, and objects that
change colors. The threaded housings
are available in ether ULTEM® plastic
or SS3083 stainless steel which are ep-
oxy encapsulated to withstand shock
and vibration. Both housings are sealed
to withstand dusty, dirty, clean-in-place,
noncondensing humidity, high-pressure
washdown environments, and they are
virtually unaffected by changing light
conditions, colors, and noise. In meet-
ing NEMA 4X (indoor use only) and IP67
industry standards, the sensors resist
most acids, bases, and oils, including
most food products. All the sensorsin
this model series are CE certified.

1 meter and 2 meter span
models

For purpose of definition, the standard
1 meter span models are identified in
the Model Reference Guide as the
Model SM906A-1 and SM956A-1 series
sensors and the 2 meter-span models
are identified as the Model SM906A-4
and SM956A-4 series sensors. Respec-
tively, these models provide for analog
output sensing from 50.8 mmto 1 m (2"
to39") and 120mmto2 m (4.7"to 79").
The 96 mm (3.78") length of the con-
nector model, excluding the connector/
cable assembly, adds to the sensor’s
installation convenience. Operating on
a sonic frequency of 200 kHz, these
sensors have a standard response time
of 25 ms and 35 ms for the 1 and 2
meter span models, respectively, with
others available as shown in the Model
Reference Guide. The FDA approved
silicone rubber transducer, while used
to couple the ultrasonic energy to the
air, is also resistant to most acids,
bases, oils, and food products.

Various functional choices plus the
mounting convenience of a 30 mm
housing combine to achieve reliability
and cost effectiveness for these mod-
els in the detection of moving object
positions in specific sensing applica-
tions. These include: monitoring and
4-128

controlling levels of liquids and solid
materials in bins and filler bowls, con-
trolling container flow on mass convey-
ors, monitoring and controlling roll diam-
eters and speeds, webs of paper and
fabrics, extrusion widths, tension,
dancer loops and valve positions, as
well as the modulation of variable-speed
motors, pumps and winding/unwinding
equipment.

For 1 meter span analog output sens-
ing applications that require measure-
ment and control capability in severe,
corrosive-type environments, the Model
SM906A-7STS and Model SM956A-
7STS series models have an SS303
stainless steel housing and an SS304
stainless steel-faced transducer. With
an analog sensing span of 120 mm+to 1
m (4.7" to 39"), these sensors provide
reliable operation in the detection of cer-
tain chemicals and corrosive materials
or where caustic cleaning solutions are
used in washdowns of machinery and
equipment in close proximity to the
sensor. For out-of-doors analog sens-
ing applications, where cold weather is
a factor, this corrosion-resistant model
series provides reliable operation in
temperatures as low as -20°C (-4°F).

8 meter, long-span models

The Model SM906A-8 and Model
SM956A-8 series represents the only
analog sensors on the market that of-
fer the combination of shortest
deadband, longest span, and smallest
package. Asindicated inthe Model Ref-
erence Guide, these sensors measure
and monitor the position and level of
objects over a sensing span of just 203
mm (8") to 8 m (26"). With this shortest
deadband, the need to position the sen-
sor at great distances from the object
as with most long-span sensors, is
eliminated. Only 116.31 mm (4.579")
in length for the cable-style model, a
fraction of the size of other long-span
sensors, these 30 mm diameter sen-
sors are easily mounted in covers and
other tight spaces in the plant. They
operate on a sonic frequency of 75 kHz
with a standard response time of 250
ms and a minimum response time of
150 ms. Other response times are avail-
able. An epoxy transducer face, in ad-
dition to coupling the ultrasonic energy
to the air, allows the sensor to perform
in a wide range of harsh environments
including those involving most acids,
bases, and oils.

By virtue of the 75 kHz frequency,
the sensor’s wide, 20-degree beam is
especially effective in sensing the tank
or bin levels of various types of liquids,
solids, and granules. This includes ap-

plications involving the blending of in-
gredients and the processing of food
products and pharmaceuticals, as well
as the treatment of water and sewage.
For outdoor analog output applications,
the sensors have temperature compen-
sation for operation in temperatures
ranging from -20° to 60°C (-4° to
140°F). In applications where high sound
absorption conditions exist in the ma-
terial being detected, (e.g., tiny plastic
pellets) and either the 1 or 2 meter span
model sensor becomes unreliable be-
cause of lost energy, the more power-
ful 8m span SM906 can provide the so-
lution when used in the shorter-span dis-
tances.

Operation

The Model SM906 series is a self-
contained, pulse-echo device that both
transmits and receives sonic energy
within the specified analog span. Oper-
ating on 15 to 24 VDC, these sensors
use the latest ultrasonic sensing and
microprocessor technology that allows
the sensor to ignore all surrounding
sonic interference and detect only the
designated object.

During operation, the sensor monitors
the distance to an object or level while
generating a proportional analog output
relative to the two analog span limits.
When an object is within the analog
span, the analog output value changes
proportionally in relation to the analog
span limits. For example, if the object
is halfway between the analog span lim-
its, the output is either 5 volts or 12
mA, depending on the output model se-
lected. The output range adjusts to the
size of the analog span and remains
proportional regardless of where the lim-
its are set for the analog span.

The sensors are equipped with a
multicolor sensing status LED and a
amber output LED. The multicolor LED
indicates where the level or target po-
sition is relative to the span limits. It is
green when the object is between the
analog span limits, red if closer than
the near span limit, and amber if far-
ther than the far span limit. The amber
LED indicates the relative value of the
analog output and varies in intensity ac-
cording to the output. The higher the cur-
rent or voltage output, the brighter the
amber LED.

As shown on this page, Hyde Park
offers both direct and inverse propor-
tional analog output models for continu-
ous sensing applications.



How does it work?
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Direct Proportional Output

The analog 10 to 0 Volt or 20 to 4 mA signal value increases as the object
moves closer to the near span limit.

Deadband
Erratic o(iaaerata\gn w \\‘//

rratic of \J ‘ \\// NN A ‘ AL”EbDer
within this range ‘ ‘ ‘ ‘ ’H
‘ ‘ \ ‘ | Multicolor
‘ Red Green Amber LED
[ Near Far | off
Span

Multicolor LED [ g SLaniT \

indicates the relative | | | Anal | |

object position within L < nalog > 1

the sensing range. ‘ ‘ Span _ _ — "~

=

\
_ = — j WOVo\tSOVZOmA‘
Output ‘

\
i ~
<' Pl Sensing RangeN e —
0T

Amber LED-The brightness

indicates the relative value

of the analog output:

-Off if analog output is minimum

-Bright Amber if analog output is maximum

4-129



Model Reference Guide - SM906 Series

Use the guide below to ensure the correct model number is specified for the
application. Please note that not all sensor model combinations are available.

EXAMPLE MODEL:
SUPERPROX® Product Series

Power/Connection Type
0...15 to 24 VDC / cable style
5...15to 24 VDC / connector style

Sensing Function
6...Analog

Design Level
A...Applies to all models
Analog Span

1..51 mmto 1 m (2 to 39")

4..120 mmto 2 m (4.7 to 79")

7..120 mmto 1 m (4.7 to 39") - Required for ST option
8...203 mm to 8 m (8" to 26")

Output Signal
0...Inverse 0 to 10V
1...Direct0to 10V
2...Inverse 4 to 20 mA
3...Direct 4 to 20 mA 7...Direct 0 to 20 mA
Output State for Loss of Echo and Power Up
0...Minimum

1...Maximum

2...Hold on loss of echo and minimum on power up
3...Hold on loss of echo and maximum on power up
Response Time

.Inverse 0to5V
..Direct 0-5V

o o A

..Inverse 0 to 20 mA

8... Autoslope 0to 10V
9... Autoslope 4 to 20 mA

..Standard: 25 ms (1 m) / 35 ms (2 m) / 250 ms (8 m)
..Fast: 15 ms (1 m)/20 ms (2 m)/ 150 ms (8 m)
..100 ms (1 m/2 m)

..250 ms (1 m/2 m)

..500 ms (1 m/2 m/8 m)

..1.00 s (1 m/2 m/8 m)

..2.50 s (1 m/2 m/8 m)

Functionality

ook =O

00...Standard: No foreground or background suppression (background mode)

01...Foreground suppression only (object mode) ignore echoes before near limit

02...Foreground suppression only (background mode), process first echo, ignore if before near limit
08...Foreground and background suppression (background mode), process first echo, ignore if not within limits

Options
...No designator indicates no options

ST...Stainless transducer (available in stainless steel housing for 120 mm to 1 m models only)

FS...Fluorosilicone transducer face (1 m models only)
AD...Limits push-button disabled
Housing Types

...No designator indicates standard ULTEM®" plastic housing

S...8S3083 stainless steel (1 and 2 m models only)

*ULTEM®is a registered trademark of The General Electric Company.

Field configurable and DeviceNet Model Reference Guides start on page 4-145.
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Sensing Functionality
Configuration

There are four sensing functionality
configurations available, through model
selection, to provide a Model SM906
series sensor with optimum sensing dis-
crimination. This means the sensor is
capable of detecting objects at certain
distances and ignoring objects at other
distances. An example would be in the
monitoring of a level in a tank while ig-
noring the paddles on the tank agitator
which would be closer than the near
span limit.

Each configuration employs a differ-
ent algorithm to determine which echo
returns are either accepted or ignored
over the specified sensing range. Thus,
these four configurations enable the
sensor series to address a multitude of
continuous-sensing, process-control
applications.

Use the following four illustrations as
a guide in selecting the functionality
best suited for the sensing application.

Configuration: “00” - Standard:
No foreground or background
suppression

With this configuration, the sensor pro-
cesses only the first echo received from
anywhere within the sensing span.

Near Far
Deadband: | Eim? E’\?r?? g;giiﬂg
oTOT
y ‘ \
lil\\\\\\\l‘\\\\\\\\\\\\\\ \\\\\\\\\\\\\“\\\\IH | The first echo return ‘
SM906 I is processed.
Series {:rliec?gﬁ;rzgho returns

Configuration: “01” - Fore-
ground suppression only (object
mode)

With this configuration, the sensor ig-
nores echoes received from objects
closer than the near span limit and pro-
cesses only the first echo received from
between the near span limit and the
sensing range.

Near Far
Span Span Sensing
Deadband: 7*1\ L\r}mt Lir}nit Tpan
I
’ EHH\M\\%\\M\\\MH The first echo received :

‘ between the near span ‘

limit and the sensing
span is processed.
All other echo returns
are ignored.

SM906
Series

Configuration: “02” - Fore-
ground suppression only (back-
ground mode)

With this configuration, the sensor pro-
cesses only the first echo received from
an object. If the first processed echo
from the object is closer than the near
span limit, the echo is ignored and not
processed. If the first processed echo
from the object is between the near span
limit and the sensing range, the echo
is processed and the analog output
value is updated.

Near Far
Span

Deadband: Limit

]

SM906 I
Series

If the first echo return ‘
is received from closer ‘
than the near span limit,

this echo and all subsequent
echoes are ignored.

Configuration: “03” - Fore-
ground and background sup-
pression (background mode)

With this configuration, the sensor pro-
cesses only the first echo received from
an object. If the echo is received from
between the near and far span limits,
the echo is accepted and the analog
output value is updated. If the echois
received from closer than the near span
limit or farther than the far span limit,
the echo is ignored and the analog out-
put value is not updated.

Near Far
. S.pa_n S_pa_n Sensing
Deadband: T_.l L|‘m|t LH"TWI'[ ‘Span
(. I |
i ‘ ‘
\\\\\‘\\\\\

I

SM906 \

|
I
-« I
The first echo return }
received from between

Series the span limits is processed.
All other echo returns
are ignored.
Analog Output

Response Function

The analog output value is derived
from the sensor response time and the
object distance from the sensor. The
“standard” response for the one meter
range sensing model is 25 ms and its
analog output value is derived from the
average of the last two echo returns.
The “fast” response time for a one meter
range sensing model is 15 ms and its
analog output value is derived from the
last echo return. For sensors with other
response times, the analog output value
reaches 95% of the final output value
in the stated response time using an
exponential averaging function.

Setting the Analog Span
Limits

Located on the backside of the sen-
sor, the SETUP push-button is used to
set both the near and far span limits.
Depress the SETUP push-button (the
multicolor LED rapidly flashes amber
to indicate the push-button is being
pressed) until the multicolor LED flashes
green in about 3 seconds, and then re-
lease the SETUP push-button, The
multicolor LED continues flashing green
indicating the sensor is waiting for the
first span limit. Align a flat object par-

Span Sensing glle| to the sensor face at the desired

Limit  Span

distance position for either (near or far)
span limit, and press the SETUP push-
button once. Upon release of the
SETUP push-button, the multicolor LED
flashes amber indicating the first span
limit is set and the sensor is waiting for
the second span limit. Align a flat ob-
ject parallel to the sensor face at the
desired position for the second span
limit and press the SETUP push-but-
ton once. Upon release of the SETUP
push-button, the multicolor LED turns
to the color that indicates where the ob-
ject is located. The sensor has no
time-out for setting limits.

While the SETUP push-button is de-
pressed, the multicolor LED turns am-
ber to indicate the sensor detects the
object. If the sensor does not detect
the object, the multicolor LED is red
while the SETUP push-button is de-
pressed, and when the SETUP push-
button is released, the multicolor LED
flashes red 2 seconds. After flashing
red for 2 seconds, the sensor requests
that span limit again by flashing green
for the first span limit or flashing am-
ber for the second span limit.

Once set, span limits are saved in
nonvolatile memory and thus are re-
tained when power is removed from the
sensor.

Output State for Loss of Echo
Selections

As shown in the Model Reference
Guide, four selections are available to
address loss of echo conditions for
specific applications.

Selection “0” or “1” - Without
Signal Hold on Loss of Echo

On power-up or when no echoes are
detected for one second, for the 1 and
2 meter sensing span and 4 seconds
for the 8 meter sensing span, the ana-
log output will go to a minimum value
for selection 0 or a maximum value for
selection 1.
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Selection “2” or “3” - With
Signal Hold on Loss of Echo

If no echoes are received after power-
up, the analog output value is a mini-
mum when using selection 2 or a maxi-
mum when using selection 3. In addi-
tion, if echoes are not detected, the
analog output value holds until echoes
are once again received within the
sensor’s range.

Multicolor LED Operation

Red - object sensed closer than the
near span limit.

Green - object sensed at or between
the near and far span limits.

Amber - object sensed beyond the far
span limit.

Off - no object sensed within the full
sensing range.

Amber LED Operation

The amber LED intensity varies di-
rectly with the magnitude or the analog
output. The amber LED is off when the
output is at a minimum and full bright-
ness when the output is at a maximum.

Electrical Wiring

The sensor wires must be run in con-
duit free of any AC power of control
wires.

Cable Model Wire Assignments

Brn
Blk

+VDC

Oto10V
or 4to 20 mA
analog signal

i

O [

I

Wht Analog return

Blu oC

Com

Connector Model Pin Assignments

White 2
Analog Return

1 Brown
+15t0 24 VDC

4 Black
Analog Signal

Blue 3
DC Com
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Dimensions

Cable Style
(ULTEM® plastic and stainless steel)
SM906A-1, SM906A-4, SMI06A-7STS

20.10 mm
[.790]

M30 x 1.5 mm-6g
THREADS

Connector Style
(ULTEM® plastic and Stainless Steel)
SM956A-1, SM956A-4, SM956A-7STS

94.95 mm
[3.738] 84.51 mm
[3.327]
78.00 mm
7,_7 [3.070]

Setup
Pushbutton

Multicolor
LED

Connector

Amber Status

LED

Cable Style
(ULTEM® plastic)
SM906A-8 long-range

95.99 mm
(3.779)
84.51 mm
[3. 327]
78.00 mm
20.10 mmi [3.070]
[.790]
34.70 mm 28.30 mm 09e
[1360] [T (14147 DIA
M30 x 1.5 mm-6g M12mmx 1 mm-69g
THREADS Threads
117.15 mm
84.51 mm [4612]
[3.327]
{ — 600
34.70 mm I = N
[1.365] = T
DIA =
0 1523
AC132 J
125.00 mm
[4.921]
. 8451Tmm
[3.327] ﬁ
3470mm I w‘w‘w‘c w‘w‘. =
(5] (it w, = ||
J \ AC130
116.31 mm
(4.579)
106.38 mm
(4.188)
42.09 mm
(1.657)
43.18 mm
(1.700) DIA
\ M30 x 1.5 -6g ‘
28.30 mm

(1.114)

DIA



Connector Style
(ULTEM® plastic)

SM956A-8 long-range 117,35 mm e e
(4.620) LED
106.38 mm
(4.188)
42.09 mm
[ (1.657) 2-White 1-Brown
1 3-Blue 4-Black
43.18 mm 28.30 mm DIA
(1.700) DIA (1.114)
{
_ M30x15-6g
(1.102) DIA
139.19 mm 147.04 mm
(5.480) (5.789)
14.7 mm
(0.580)
N _ i I
| Em
38.0mm f
(1:500) ™~ AC130 147 mm
(0.580)
. . AC132 —
Mounting Accessories
AC130, Straight, M12 micro, 4-conductor, connector/
cable assembly, 5 m (16'), for 30 mm, barrel-style sensors
1 a2
STRAIGHT CONNECTOR HEAD:
(j)-POLS WOODHEAD SERIES 8032X
FEMALE BLACK REF. - - AC233. Small
CONNECTOR SHIELD NOT CONNECTED (e | —,72[??26] right-an ’Ie ,
12mm DIE-CAST ZINC AT CONNECTOR END ——— —run 19N gle,
EPOXY COATING (E COAT) 1 P Sta|n|eSS mount-
HYDE PARK CABLE 29.36 mm ! [ 7.14mm H b k t f
(4-cond.) 5m LONG, BLACK w610y 11581 | 281 @0 ING Dracket ror =
8 BLUE STRIP-BACK JACKET (1:500] ! 30 mm, barrel- s
de————BLACK AND FOIL 2 - style sensors X
3.18mm4f /\RS.WSmm g
own [.125] [-125] o
je——+BR 6.35 mm /[.250] SLOT )
a— o Tt NG ©
R 22.22 mm 2 mm &
[.875] [135851? ﬁ
-
. | | B
AC132, Right-angle, M12 micro, 4-conductor, connector/ 4o
cable assembly, 5 m (16'), for 30 mm, barrel-style sensors =% B peomn

3
4-POLE

FEMALE CONNECTOR

3e—— 1 BLUE

4 @&—  BLACK

1@——— BROWN

20— 1 WHITE

RIGHT-ANGLE
CONNECTOR HEAD

<

|

=]
V=
=

N

A

5 meters
[16' ft]

22.22 mm.
[.875) 4445

mm
[1.750]

#24/4 PVC INSULATED
FINE STRANDED COPPER CONDUCTORS,
YELLOW PVC JACKET, 300/500V, 80°C

T
38.10 mm J

[1.500]

T
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General Specifications

Sensing [TA =20° C (68° F)]
1 and 2 meter ranges
Model Sensing Ranges:
51 mmto 1 m (2.0" to 39")
120 mm to 1 m (4.7 to 39")**
120 mmto 2 m (4.7 to 79")
Sonic Frequency: 200 kHz
Minimum Object-size Detection:

1.59 mm (0.0625") diameter rod up to 635 mm (26")

distance from sensor
Maximum Angular Deviation:
+10° on 305 mm x 305 mm (12" x 12") flat target
at a distance of 305 mm (12")
Sonic Cone Profile: See Beam Plots, Page 4-109
Limit Adjustment Resolution: 0.08 mm (0.003")
Repeatability: + 0.8716 mm (0.03431") max.
Temperature Compensated
Power Requirements
Supply Voltage
1510 24 VDC @ 80 mA, excluding output load
Current Consumption: 80 mA max., excluding load
Peak Inrush Current: 0.75 Amp.
Power Consumption: 1.2 W max., excluding load

Outputs

Output Range: 0to 10 VDC or 4 to 20 mA, depending
on model selected
Output Configuration:
Inverse (0 to 10 VDC or 4 to 20 mA)
Direct (10 to 0 VDC or 20 to 4 mA)
Voltage Output Slope: 33 mV/mm(0.833 V/inch) using
a305 mm (12") span
Minimum Load Resistance: 1 K Ohms
(5 K Ohms recommended for best accuracy)
Current Output Slope: 52 pA/mm (1.33 mA/inch)
using a 305 mm (12") span
Maximum Load Resistance: 500 Ohms
(250 Ohms recommended for best accuracy)

Analog Output Electrical Specifications
(Test conditions: 24 VDC, TA = 20° C, large flat
target, still air, @ minimum span size of
304.8 mm or 12")

current voltage
output’ output?
Output Range 4-20mA 0-10V
Load Resistance
(Ohms) 10 to 500 1 Kto 00
Resolution® 4.88 pA 2.44 mVDC
Accuracy
(% of span)* +0.50 +0.40
Linearity
(% of span) +0.10 +0.10
Temperature
Dependence
(% of span,°C) +0.006 + 0.004

"tested with 250 Ohm load

?tested with 1000 Ohm load; a low value is
recommended to minimize noise pickup

Sresolution = span/4096; Maximum: 0.23 mm (0.009")
for 1 meter model, max. span 0.459 mm (0.018")
for 2 meter model, max. span

“best accuracy may be limited to 0.794 mm
(0.03125") due to wave-skip phenomena

Response Times - Minimum, standard
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15 ms on/off, 25 ms on/off (1 m range models)
20 ms on/off, 35 ms on/off (2 m range models)
Other response times are available.

Indicators

Multicolored (Amber, Red, Green) LED:
Indicates object position relative to the span
limits

Red LED: Intensity increases as output signal
increases.

Connection Options

Cable Style: 24 AWG, foil shield, lead-free PVC
jacketed, 4-conductor, 3 meters (10') long,
standard

Connector Style: 12 mm, 4-pole, male

Protection

Power Supply: current-limited over-voltage, ESD,
reverse polarity

Outputs: current-limited over-voltage, ESD,
over-current

NOTE: This sensor is NOT RATED EXPLOSION

PROOF.

Environmental

Operating Temperature Range:
0° to 50°C (32° to 122°F) for silicone-faced
models
-20° to 50°C (-4° to 122°F) for stainless steel-
faced models
Storage Temperature Range:
-40° to 100°C (-40° to 212°F) for silicone-faced
models
-50° to 80°C (-58° to 176°F) for stainless steel-
faced models
Operating Humidity: 100%
Protection Ratings: NEMA 4X (indoor use only),
P67
Chemical Resistance: Unaffected by most acids,
bases, and oils. Fluorosilicone and
stainless steel-faced transducers
available for severe, corrosive-type
environments.

Construction

Dimensions:
Cable Model: 30 mm (1.181") dia. x 1.5 mm-6g
threaded housing x 94.95 mm (3.738")
mm long, including 34.70 mm (1.365") dia.
x 20.10 mm (0.790") long sensing head
Connector Model: 30 mm (1.181") dia
x 1.5mm-6g threaded housing x
95.99 mm (3.779") long; 117.15 mm
(4.612") long, including AC 132 right-
angle, M12 micro, connector/cable
assembly; 125 mm (4.921") long,including
AC130 straight, M12 micro, connector/
cable assembly; sensing head dimension
same as cable model.
Housing: Epoxy encapsulated to resist shock
and vibration
Case: ULTEM®* plastic or SS303 stainless steel
Transducer Face: Silicone rubber - gray
SS304 stainless steel, 0.051 mm (0.002")
thick**
Sensor Cables: Lead-free, black PVC jacketed
8 meter, long range
Model Sensing Range:

203 mm to 8 m (8.0" to 26')
Sonic Frequency: 75 kHz
Minimum Object-size Detection:
50.8 mm (2.0") diameter rod up to 4572 mm (15')
distance from the sensor
Maximum Angular Deviation:
+ 10° on a large flat surface at a distance of
6.096 m (20")
+ 5 on a large flat surface at a distance of 8 m
(26") sonic cone profile: see beam plots,
Page 4-109
Limit Adjustment Resolution: 0.254 mm (0.01")
Repeatability: + 2.54 mm (0.10") max.
Temperature Compensated
Power Requirements
Supply Voltage
15 to 24 VDC + 10%, excluding output load,
regulated supply
Current Consumption: 80 mA max., excluding load
Peak Inrush Current: 0.75 Amp.
Power Consumption: 1.2 W max., excluding load
Outputs
Output Range: 0 to 10 VDC or 4 to 20 mA,
depending on model selected
Output Configuration: Inverse (0 to 10 VDC or 4 to
20 mA) Direct (10 to 0 VDC or 20 to 4 mA)
Voltage Output Slope: 3.28 mV/mm (83.3 mV/inch)
using a 3.048 mm (10") span
1.64 mV/mm (41.7 mV/inch) using a 6.096 mm
(20') span
Minimum Load Resistance: 1 K Ohms
(5 K Ohms recommended for best accuracy)
Current Output Slope: 5.2 pA/mm (0.133 mA/
inch) using a 3.48 mm (10') span
2.6 pA/mm (0.066 mA/inch) using a 6.096 mm
(20') span
Maximum Load Resistance: 500 Ohms
Analog Output Electrical Specifications
(Test conditions: 24 VDC, TA = 20° C, large flat
target, still air, @ minimum span size of 3.048 m
or 10')

current voltage
output' output?
Output Range 4-20 mA 0-10 V
Load Resistance
(Ohms) 10 to 500 1Kto¥
Resolution® 4.88 pA 2.44 mVDC
Accuracy
(% of span)* +0.50 +0.40
Linearity
(% of span) +0.15 +0.15
Temperature
Dependence
(% of span/°C)  +0.006 +0.004

"tested with 250 Ohm load

2tested with 1000 Ohm load; a low value is
recommended to minimize noise pickup

3resolution = span/4096; Maximum: 1.90 mm
(0.071") for 8 meter, long-range model, max.
span

“best accuracy may be limited to 2.117 mm
(0.083") due to wave-skip phenomena



Response Times - Minimum, Standard

150 ms on/off, 250 ms on/off
Other response times are available.

Indicators

Multicolored (Amber, Red, Green) LED:
Indicates object position relative to the span
limits.

Red LED:
Intensity increases as output signal increases.

Connection Options

Cable Style Models:
24 AWG, foil shield, lead-free PVC jacketed,
4-conductor, 3 meters (10') long, standard
Connector Style Models:
4-conductor, straight and right-angle “micro” style
Protection

Power Supply: current-limited over-voltage, ESD,
reverse polarity

Outputs: current-limited over-voltage, ESD,
over-current

NOTE: This sensoris NOT RATED EXPLOSION

PROOF.

Environmental

Operating Temperature Range:
-20° to 60° C (-4° to 140° F)
Storage Temperature Range:
-40° to 100° C (-40° to 212° F)
Operating Humidity: 100%
Protection Ratings: NEMA 4X (indoor use only), IP67
Chemical Resistance: Unaffected by most acids,
bases, and oils.

Construction

Dimensions:
Cable Model: 30 mm (1.181") dia. x 1.5 mm-6g
threaded housing x 94.95 mm (3.738") mm
long, including 34.70 mm (1.365") dia. x
20.10 mm (0.790") long sensing head
Connector Model: 30 mm (1.181") dia x 1.5 mm-6g
threaded housing x 95.99 mm (3.779")
long; 117.15 mm (4.612") long, including
AC132 right-angle, connector/ cable
assembly; 125.00 mm (4.921") long,
including AC130 straight, connector/cable
assembly; sensing head dimension same
as cable model.
Housing: Epoxy encapsulated to resist shock
and vibration
Case: ULTEM®* plastic (FDA Approved)
Transducer Face: Epoxy - white
Sensor Cables: Lead-free, black PVC jacketed

Agency Approvals

CE Mark: CE conformity is declared to:
EN63126: 1997 (annex A, industrial) including
amendment A1:1998. EN55011 group 1 Class A.
Declaration of Conformity available upon request.

*ULTEM®is a registered trademark of The General
Electric Co.

**Available only in the stainless steel-faced, 1 m-span models

Accessories

Model AC130, Straight, M12 micro, 4-conductor,
connector/cable assembly, 5 m (16')

Model AC132, Right-angle, M12 micro, 4-conductor,
connector/cable assembly, 5 m (16')

Model AC233, Small, right-angle, stainless,mounting
bracket

Model AC250-n, Tank sensor mounting reducer,
available with four different outside diameters;
used with all SUPERPROX®SM900 family sensors.
n=1(11/4"NPT); 2 (2" NPT); 3 (3" NPT); 4 (4"
NPT)

Model AC251-n, Tank sensor mounting flange,
available with three different pipe thread diameters,
furnished with matching AC250 Tank sensor
mounting reducer; used with all SUPERPROX®
SM900 family sensors. n =2 (2" NPT); 3 (3" NPT);
4 (4" NPT)

Model AC441A, Handheld configurator

See Page 7-1 for accessory photos.
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Selection Chart

SM906 Series

Level/Distance with Analog Output

o =
565 2 s
SN > 5 - £E832% s =
glg= =X g5 creua 2 S
587 =5 o ® 2 2 = Housing s .Y @
2l o 8o 84 Transducer 2 ° sa| & %é .8
£ |l e| e | € 52 5y @ 5 2| £ |20 s a2 82
%) JE|l | = | » g < 28 92 S Mgl E |32 =8| =8| 32
o sl s s ) > > gl g <8 ol L 2 5 @ >3| S=| 53 3
> o 'y Elo\’ E% =P =4 = 8 8 g =1 CQ cc| 2 3| > 2 2 0 S| 25 ac]”s,
S8 S| EH E| E| E o o 2| 3| B § 2932 &l = g5 g El g8 |29 33| BE| -5
Model No. al 8| 5| =] 89 &4 . 2 = 2| =l § § B 2§ 2| = S| & o o] 8 || 58| 5&| o
— Ol wa ~<] —<] N S| Ol £l O] =] =| TE TE | »] ] w S & oy Zo| L= W] L=
SM906A-100000 H | | | | | 25ms | A
SM906A-102000 H| N | | | | | 25ms | A
SM906A-103100S H| | | H N H(|(i15ms | A
SM906A-111000 H| | | | | | 25ms | A
SM906A-120000 H| | | | | | 25ms | A
SM906A-122000 H| N | | | | | 25ms | A
SM906A-122203 H | | | | | 100 mg| |
SM906A-122600S H| | | | | H(250s |
SM906A-132000 H| | u | u u 25ms | A
SM906A-133000FS | Il | | | | | | 25ms | A
SM906A-400000 H| u | u u u 35 ms A
SM906A-400000S H| N | | | | H(35ms | A
SM906A-410000 H | | | | | 35 ms A
SM906A-411000 H| | | | | | 35 ms [H
SM906A-430000 H| u HE u u 35 ms A
SM906A-431000 H| N | | | | | 35 ms A
SM906A-432000 H | | | | | 35 ms A
SM906A-721000STS| Il | | | | | H(25ms | A
SM906A-800000 H| H (N u H | 250 ms| B
SM906A-832000 H| | | | H| 250 ms| @
SM956A-100000 u H| B | u u u 25ms | A
SM956A-102000 | H| B | | | | 25ms | A
SM956A-110000 u H| B | u u u 25ms | A
SM956A-110000S | H| B | | | H(25ms | A
SM956A-111000 | H| B | | | | 25ms | A
SM956A-120000 | H| B | | | | 25ms | A
SM956A-122000 | H| B | | | | 25ms | A
SM956A-123600S | H| B | H (N H(250s |1
SM956A-130000 u H| B HE u u 25ms | A
SM956A-130003S | H| B H | M (25 ms |
SM956A-131000 | H| B | | | | 25ms | A
SM956A-131101S | H| B | | | H|[15ms |
SM956A-132000 | H| B | | | | 25ms | A
SM956A-132400S | H| B | | | M (500 ms| @
SM956A-133000 | H| B | H N | 25ms | A
SM956A-133003 | H| B | H (N | 25 ms |
SM956A-133600 | H| B | H N | 250s |1
SM956A-400000 | | | | | | | 35 ms [H
SM956A-402000 u u u | | u u 35 ms A
SM956A-410000 | | | | | | | 35 ms A
SM956A-412000 u u u | | u u 35 ms A
SM956A-420000 | | | | | | | 35 ms A
SM956A-420200 | | | | | | | 100 ms| H
SM956A-430000 | | | H|E | | 35 ms [H
SM956A-432000 u u u u | u u 35 ms A
SM956A-432303 | | | | | | | 250 mg |
SM956A-733003STS| l | | | | | M [25 ms |
SM956A-800000 | | H (N | o 250 ms| @
SM956A-820000 | | | | | H|E 250 ms| &

All possible sensor configurations are not listed here.
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Now there’s accurate
counting of containers
over a wide range of
sizes, even in the
presence of “dither” or
jiggling back and forth

Accurate counting of contain-
ers on single-file conveying sys-
tems has challenged the con-
tainer manufacturing, food pro-
cessing and packaging, beer/
beverage, and pharmaceutical
industries for many years. The
Model CT1000A series is an ul-
trasonic sensor designed espe-
cially for achieving accurate
container counting.

The Model CT1000A ultra-
sonic counting sensor counts
separated containers as well as
those moving back-to-back at
line speeds up to 2000 contain-
ers per minute. The accuracy
is maintained in the presence of
line stoppages, reversals, and
container jiggling in front of the
sensor. The sensor provides a
setting for large versus small
container sizes, and regular ver-
sus irregular container shapes.

The Model CT1000A sensor is
capable of counting various size
containers with a single setting
of the sensor as long as the
proper spacing between the rails
and containers is maintained
and the distance from the sen-
sor to the containers is not
changed. This feature elimi-
nates the need to stop the con-
veyor line and readjust the sen-

sor each time there is a change
in the container size or mate-
rial.

Made of tough ULTEM®, the
sensor measures 139.7 mm
(5.50") long x 66.5 mm (2.62")
wide x 78.7 mm (3.10") high.
With protection ratings of IP67
and NEMA 4X (indoor use only),
the sensor resists most acids
and bases, including most food
products. It is sealed to with-
stand dusty, noisy,
noncondensing-humidity, high-
pressure, wash-down environ-
ments typically associated with
beverage-filling operations. The
transducer face of the sensor is
made of silicone rubber.

Operation

The Model CT1000A counting
sensor must be mounted so the
sensing face is parallel to the
container or object moving past
the sensor, and away from any
threads at the top of certain con-
tainers. The sensing range, to
the inside of the pass-line-rail,
is 50.8 mm to 69.8 mm (2.0" to
2.75") for most size containers.

As the Model CT1000A
counts a container, its red LED
flashes and its output generates
a 20 millisecond pulse with
which an electronic counter,
PLC, or other counting system
uses to keep count.

The output pulse time
becomes variable at line speeds
above 1500 containers per
minute, and is the time between

SUPERPROX®
Ultrasonic
Counting
Sensor

e Compatible
with most types of external
counters and PLC’s

e Counts accurately

e Counts a wide range of
container sizes

e Counts irregular shaped
containers

e Counts glass,
metal, plastic, and
composite containers

e Counts accurately at line
speeds up to 2000
containers per minute

* CE certified

containers divided by 2.

If containers move past the
sensor in the opposite direction,
the sensor remembers not to
generate pulses until the con-
tainers move past the sensor in
the correct direction. The sen-
sor remembers up to 32,000 con-
tainers moving in the opposite
direction.

The setup mode which speci-
fies the container size, container
shape, and conveyor direction,
is done through the two-digit nu-
meric display and the setup
push-button. The setup mode
is saved in nonvolatile memory
and thus retained when power
is removed from the sensor.

The Model CT1500A-1400
counting sensor with jam detec-
tion is also available.

Model CT1000A Series

SUPERPROX® PROXIMITY
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CT1500A-0000 Counting Sensor

Pass
Line

f

50.8 to 70.0 mm
(2.00 to 2.75 inches)
from center sensor
surface to pass line.
See Specifications.

/fﬁ

TOP
VIEW

BACK
VIEW

]

Count
LED

Setup
Pushbutton

—

How does it work?

During setup and operation, the CT1000A
continually and accurately measures the
elapsed time of every pulse echo reception
between each pulse transmission for each
of its transducers. The transmitted pulse
begins a clock to register the elapsed times
for the received pulse echoes. Given the
elapsed time, the CT1000A software calcu-
lates the distance traveled out to the con-
tainer and back to the sensor, using the
formula

CT1500A-0000
COUNTING SENSOR

PATENT PENDIG

LoCh

15-24VDC=125MA 1299

MADE
INUSA

—

T *Vs
D= —
2

where: D = distance from the sensor to the
object; T = elapsed time between pulse
transmission and its echo receptions, Vs =
velocity of sound, approximately 1100 feet
per second.

During operation, the calculated distance
(D) is used by the CT1000A to determine
the location and direction of each container
as it passes by the unit. When each indi-
vidual container is recognized to have
passed by the sensor in the correct direc-
tion, the unit increments the digital display
and pulses the output.

0.0 mm
[0.0in] |

SHADED AREA
REPRESENTS THE
SENSING AREA

—
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Model Reference Guide - CT1000A Series

Use the guide below to ensure the correct model number is specified for the
application. Please note that not all sensor model combinations are available.

EXAMPLE MODEL.:
SUPERPROX® Product Series
Power/Connection Type

0...15t0 24 VDC / cable style
5...15to 24 VDC / connector style - STANDARD
Sensing Function

00...Standard counting
01...Velocity

CT1 5 00 A-0000-

Design Level
A...Applies to all models

Operating Mode
0...Standard

1...Counting with jam detection (3 transducer model)

OutputType
Counting with no jam output velocity and print control sensors:
0...Normally open (N.O. - NPN & PNP) - standard

1...Normally closed (N.C. - NPN & PNP)

2...Complimentary NPN outputs

3...Complimentary PNP outputs
Counting with Jam output:

4...Normally open (N.O. - NPN & NPN)
5...Normally closed (N.C. - NPN & NPN)
6...Normally open (N.O. - PNP & PNP)
7...Normally closed (N.C. - PNP & PNP)
Special Functionality
00...Standard
01...Divide by 10
02...Divide by 24
03...Divide by 100
10...Count up / down outputs
20...100ms pulse output
Features and Options

...No letter indicates no features or options
FS...Fluorosilicone transducer face

Housing Types

...No letter indicates standard ULTEM ©* plastic housing.
N...NORYL® * Dairy 3A gray plastic housing
Power Cable Length

...No number indicates standard power cable length

*ULTEM® and NORYL are registered trademarks of The General Electric Company.



Setup

Before using the counting sensor the
container size, shape, and direction
must be set first and then the pass line
must be set. On the back side of the
sensor is a 2-digit LED display and a
setup push-button. Normally this dis-
play shows either a count or fault sta-
tus. The 2-digit LED display and setup
push-button are also used to set the
container direction, size, shape, and the
pass line for the containers. Momen-
tarily pressing the setup push-button
displays the container size, shape, and
direction. This action clears the 2-digit
LED display container count but does
not affect the external counting device.

Container Size, Shape, and
Direction

Press and hold the setup push-but-
ton until the 2-digit LED display alter-
nates a blank display with the current
value for the desired parameter, and
then release the setup push-button.
(The parameter displayed can be de-
termined from the parameter value as
shown in the table below, since the pa-
rameter values are all unique. When
the setup push-button is first pressed
and held for a few seconds, the 2-digit
LED display first flashes P3 for pass
line setup, and then continues to the
setup parameters. To change the pa-
rameter to the other value, press and
release the setup push-button. To save
the current parameter value as the se-
lected value for the parameter, either
press and hold to move to the next pa-

rameter; or wait 7 seconds for the pa-
rameter setup to timeout. After the
setup push-button is not pressed for 7
seconds, the selected value for each
setup parameter is saved in nonvola-
tile memory, and the display returns to
normal operation.

Pass Line Setup

The sensor must be mounted so that
the containers pass the sensor at a fixed
distance from the sensor. Press and
hold the setup push-button until the 2-
digit LED display flashes P3 and then
release. Next move 3 containers past
the sensor at the near edge of the pass
line. After each container passes the
sensor, the digit following the P is
decremented. After the 3rd container
passes the sensor, the pass line is set,
and the 2-digit LED display returns to
displaying a container count. If you
wish to abort the pass line setup, press
and release the setup push-button. If
you press and hold, the sensor switches
to container size, shape, and direction
setup mode.

Electrical Wiring

Count — NPN/PNP

S

Brown (V+)
Blue (DC Com) Black (NPN/Sinking)

White (PNP / Sourcing)

PNP / Sourcing

White 2 1 Brown
+15to0 24 VDC

Blue 3 4 Black
DC Com NPN/ Sinking

Count — NPN/PNP

m\

White (PNP) / Sourcing) Brown (V+)
Blue (DC Com) Black (NPN/Sinking)

Count — NPN

Count — PNP

White (NPN / Sinking - N.C.) Brown (V+) E
Blue (DC Com) Black (NPN/Sinking - N.O.) E

X

White 2 1 Brown o
NPN/ Sinking - N.C: +151t0 24 VDC E
®

Blue 3 4 Black X

DC Com NPN / Sinking - N.O. g

A

4

w

o

=

()

White (PNP) / Sourcing - N.C.

) Brown (V+)
Blue (DC Com) Black (PNP/Sourcing - N.O.)

Parameter Value 1 Value 2

Container Size UU =large uu = small
(2.0"-12.0" approx.) (1.5"-2.0" approx.)

Container Shape rr=round nr = not round

Container Direction rL == (right/left) Lr= €« (left/right)

White 2 1 Brown
PNP / Sourcmg%s to 24 VDC
Blue 3 4 Black

DC Com PNP / Sourcing - N.O.
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Electrical Wiring

Count/Jam — NPN/NPN
M
White (Jam Detect) il || Brown (V+)
(NPN/ Sinking)
Bl (Count)

Blue (DC Com) (NPN/ Sinking)
White - Jam 2 1 Brown
NPN/ Sinking +15t0 24 VDC
Blue 3 4 Black-Count
DC Com NPN / Sinking

Count/Jam — PNP/PNP
M
White (Jam Detect) Brown (V+)
(PNP / Sourcing) Black (Count)

Blue (DC Com) (PNP / Sourcing)
White - Jam 2 1 Brown
NPN/ Sinkin% +1510 24 VDG
Blue Black-Count
DC Com NPN/ Sinking
INTERNAL EXTERNAL
BROWN
o

BLACK

Limit DC
BLUE Com

INTERNAL EXTERNAL
BROWN

DC
)

WHTE

pu s
A LOAD
DC
BLUE Com
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Dimensions
— 9.4 mm
/_\_/ \_/ﬂ L3
66.5 mm
[2.620]
ik
Use 1/4 Cap Screws '« 1245mm

[4.90]

113.0 mm
[4.450]
T ° 7%%%»
78.7 mm 2 ‘ 3

22.9mm [3.100]
.900] O

N N
o

{ 9.5 mm
AN

of S;nksors < N~ i [.375]
on Far Side i

)
Li 139.7 mm —J7

[5.50] REF.

Accessories

AC130 Straight, M12 micro, 4-conductor,
connector/cable assembly, 5 m (16'), for 30
mm, barrel-style sensors

1452
223 STRAIGHT CONNECTOR HEAD:
WOODHEAD SERIES 8032X
4-POLE
FEMALE
CONNECTOR BLACK REF.

SHIELD NOT CONNECTED

12mm DIE-CAST ZINC, AT CONNECTOR END

EPOXY COATING (E COAT) HYDE PARK GABLE
(4-cond.) 5m LONG, BLACK

STRIP-BACK JACKET
AND FOIL 2"

33—  BLUE

4e——— 1 BLACK

1e—— BROWN
20— WHITE

AC132 Right-angle, M12 micro, 4-conduc-
tor, connector/cable assembly, 5 m (16'), for
30 mm, barrel- style sensors

2 RIGHT-ANGLE
CONNECTOR HEAD

O O

4 3\

4POLE ~

FEMALE CONNECTOR 0'
I:

,,

N

I<a|

33—  BLUE

4 @#——— BLACK

#24/4 PVC INSULATED
FINE STRANDED COPPER CONDUCTORS,
YELLOW PVC JACKET, 300/500V, 80°C

1————  BROWN

28— WHITE

R
50.8 mm
k 10 W oA
i / &E

5 meters

o \Z\/



Accessories, con't.
Mounting bracket

152.40 mm

(6.00)
124.5 mm

750 2.90
. (.ssTm (4.90)

‘ 101 m

6
(4.00

L
|

3.04 mm

(120) TYP —™|

90°

—

69.15 mm
(1.65)

76.2 mm
(3.00)

T T
H4.7mmx

(.188)

General Specifications

Power Supply
Supply Voltage: +15 to 24 VDC +10% regulated supply
Current: 125 mA max. (excluding load)
Protection: ESD and reverse-polarity

Maximum on-state voltage @ 100mA: 0.37 V
Maximum load current: 100 mA

Maximum applied voltage: 30 VDC
Protection: ESD and over-current

Maximum on-state voltage drop @ 100mA: 0.50 V
Maximum load current: 100 mA

Maximum output voltage: Equal to supply voltage
Protection: ESD and over-current

Operating Temperature: 0°C to 50°C (32°F to 122°F), @ 100% relative
humidity
Storage Temperature: -40°C to 100°C (-40°F to 212°F)

Container diameter plus 6.3mm (0.25")

Small containers 38.1mm (1.5") to 50.8mm (2.0") dia. 50.8 mm to 63.5 mm
(2.00" to 2.50")

Large containers 50.8mm (2.0") to 305mm (12.0") dia. 50.8 mm to 69.8 mm
(2.00" to 2.75")

2000 containers per minute
500kHz

W=66.5 mm, L= 139.7 mm, H=78.7mm
(W=2.62in, L= 5.50in, H= 3.101in.)

4 pin connector Use either AC130 or AC132 sensor cable
(Must be purchased separately)

Housing: Epoxy filled to resist shock and vibration
Case: ULTEM®* (FDA Approved)

Face: FDA approved silicone rubber

Optional Cable: Non-toxic PVC jacket

2-digit LED Window: LEXAN*

NEMA 1, 3, 4x (indoor use only), 12, 13, and IP67
CE mark compliant

s
]
)
-4
(-8
3
S
)
€
o
&
w
%
>
(7]

*ULTEM® and LEXANP® are registered trademarks of The General Electric Company.

Accessories
Model AC130, Straight, M12 micro, 4-conductor, connector/cable assembly, 5 m
(16"), for connector-style sensors

Model AC132, Right-angle, M12 micro, 4-conductor, connector/cable assembly, 5
m (16"), for connector-style sensors

Model AC234, Counting sensor bracket

See page 7-1 for accessory photos.
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SUPERPROX+™
allows in-the-field
programming of
SUPERPROX
sensors by the user

SUPERPROX+ software com-
bined with the Model AC441A
configurator interface module al-
lows the user to now load either
standard or custom sensing con-
figurations into the SUPERPROX®
300, 600, 606, 900, and 906 se-
ries sensors designated with an
'SC' prefix model number.

The 'SC' prefix designator has
been assigned in order to differ-
entiate these field programmable
sensors from the factory config-
ured sensors designated with an
'SM' prefix model number. The
SUPERPROX+ software will not
operate with 'SM' series sensors
to prevent possible alteration of
the factory loaded configuration
defined by the specific sensor
model number.

All the unique sensing capabili-
ties and functions available in
"SM" sensor models of the
SUPERPROX® 300, 600, 606,
900, and 906 series are also
available, plus additional capa-
bility and functionality in the
equivalent field programmable
"SC" sensor models. The
onboard processor used in the
"SC" sensor models has an
EEPROM. This gives the user
the option to write over an exist-
ing sensor program configuration
as many times as necessary

until it is exactly correct for the
intended application.

SC sensor models offer the
option to lockout the limits setup
push-button. Through the
SUPERPROX+ software, the
limits setup push-button in the
SC900 and SC906 series sen-
sors can be inhibited for protect-
ing the limits from being
changed.

More than just a
program configurator

The Model AC441A con-
figurator interface module
serves as both a program down-
loading interface as well as an
uploading interface for all ‘SC’
sensor models. In addition, the
Model AC441A can be used as
a stand-alone limits setup cali-
brator for setting the sensing or
span limits at specific distances
from the sensor in SC900/ 906
and SM900/902/906 series sen-
sors through the aid of its four
digit LED display. With either
model SC900/ 906 and SM900/
902/906 series sensor con-
nected to the Model AC441A
and powered, whatever settings
have been set through the lim-
its push-button can be read from
the Model AC441A display. The
actual sensing distance be-
tween a sensor and the object
being sensed can also be read
in real time from the Model
AC441A display to verify sen-
sor operation.

SUPERPROX+™

Configuration
Package

for Field
Programming
SUPERPROX®

Sensors

® Model AC441A
configurator
serially downloads and
uploads all sensor pro-
gram configurations

e Windows-based
configuration
program with
functionality graphics

» Allows user to configure
SUPERPROX sensors in
the field

* Field programmable mod-
els SC300/600/606/900/906
series

¢ Increase sensing
capability & flexibility over
SM series equivalent

E
£
-
)
£
a
R
)
£
&
w
a
>
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* Remote limit setup in SC &
SM900/906 series sensors

* Limits push-button lockout
option in SC900/906 series
sensors

e CE certified
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Operation

The SUPERPROX+ software with the
Model AC441A con-figurator interface
module enables the SC300, 600, 606,
900, and 906 series sensors to be con-
figured in the field with a wide range of
unique sensing capability. Besides this
feature, the SUPERPROX+ software vi-
sually simulates on the computer
screen the LED sensing status and out-
put functionality with a simulated tar-
get. With this visual graphic aid, the
various sensing and operating param-
eters representing a configuration can
be checked prior to loading into the
sensor for verifying the functionality is
correct for the application.

Another feature of the SUPERPROX+
software allows the SC300, 600, 606,
900, and 906 series sensors to be con-
figured with either an equivalent stan-
dard series 'SM' model or a user cus-
tom program configuration. A custom
program may be changed any number
of times and stored to the EEPROM/
memory used in these sensors. An'SM'
series sensor configuration can be cop-
ied, modified, and saved in a custom
file directory, but cannot be changed in
or deleted from the standard file direc-
tory.

A user information drop-down mes-
sage will appear at each program pa-
rameter block in every configuration to
give explanation or instruction of the
individual functionality. By placing and
pausing the cursor over any one of the
parameter blocks, a drop-down mes-
sage automatically appears to explain
that particular functionality in the con-
figuration.

All dimensional units for displaying the
various distances associated with a
configuration like sensing limits, range,
deadband, etc. are selectable in either
English or metric measure. This is sim-
ply selected through the "setup" drop-
down menu.
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Model Reference Guide - SC Configurable Series

Use the guide below to ensure the correct model number is specified for the application.
Please note that not all sensor model combinations are available.

EXAMPLE MODEL: SC6 0 ¢

SUPERPROX+ Product Series 1
SC83...Miniature configurable models

SC6...18 mm and flat-profile configurable models
SC9...30 mm threaded barrel configurable models

Power/Connection Type
0...12 to 24 VDC/cable style
5...12 to 24 VDC/connector style

Sensing Function
0...Discrete output - proximity
6...Analog output (SC6 and SC9 only)
Design Level
A...Applies to all models
Maximum Far Limit
SC3 Series

4...102 mm (4")

SC6 Series
B...254 mm (10")

SC9 Series

1..51 mmto 1 m (2" to 39")

4..120 mmto 2 m (4.7" to 79")

7..120 mm to 1 m (4.7" to 39") - Required for ST option
8...203 mm to 8 m (8" to 26')

Output Signal
0...Discrete models

V...Analog models - voltage output

C...Analog models - current (mA) output (except SC606 barrel style)

Functionality

0...Standard

Options
...No designator indicates no options

ST...Stainless transducer (must also specify stainless housing/120 mm to

1 m range models only

FS...Flourosilicone transducer face

Housing Types
...No designator indicates standard ULTEM®* plastic barrel housing

FP...ULTEM® flat-profile housing

S...SS303 stainless steel - 18 mm or 30 mm barrel housing

A-BC

P

1
)
i
|

* ULTEM®is a registered trademark of the General Electric Company.

Model Reference Guide - AC441A Configurator Series

Use the guide below to ensure the correct model number is specified for the
application. Please note that not all sensor model combinations are available.

AC441A-1...US Version - with 110VAC power cord and inline supply

AC441A-2...UK Version - with 220VAC power cord and inline supply
AC441A-3...European Version - with 220VAC power cord and inline supply
AC441A-4...Austalia/New Zealand Version - wit h 220VAC power cord and inline supply
AC441A-US...Complete configuration package including: AC441A-1 configurator, 1
AC130-3 cable, AC137 adapter, and AC172 RS232 cable.

NOTE: All AC441A series models are supplied with SUPERPROX+™ software CD, power supply for appropriate country, and mounting bracket.



Requirements The SUPERPROX+ software is com-
There are three basic peripheralitems ~ patible for operation on all Windows 95,

required to acquire full field configurating 98, ME, 2000, or XP operating systems.

capability. In addition to the Only SUPERPROX® 300, 600, 606, 900,

SUPERPROX+ software and the Model  and 906 series sensors having an 'SC'

AC441A configurator interface module,  prefix in the model number may be con-

the only other item is a straight-through ~ figured in the field with this software.

DB9 serial port cable. This item is avail-

able from Hyde Park as a Model AC172

accessory cable option.

Electrical Wiring

The sensor wires must be run in conduit free of
any AC power or control wires.

SC900/SC906 Wiring to AC441A

NO CONNECTION ——>6
NO CONNECTION —>5

BLU

BRN +12 TO +24VDC 1 >»6
>>>5
>>>4
>>>3

123456

>>>2
>>>1

EEEE

NO CONNECTION ~——>6

NO CONNECTION —>5
WHT —————>4
BLK 7”
BLU DC C >2
BRN +12 T0 +24VDC 1

$C600/SC650/SC660/SC606 Wiring to AC441A - Note the black and white wires differences.

(o) o)
NEAH
Hyderark’

PC Communications
Serial Port

SC600/SC650 .
e R ¥ !
= B s < @
BRN 9210424 v0e 4 324 = |- ; Og Osg u§
>>52 2 | ° > = §
SC606/SC656/SC660 5| 'gl
NO CONNECTION ——>6 i

BLK 3
BLU DC Com

—_—2
BRN +12T0424VDC  >1 = PC Communications Serial Port

£
-
)
&
o
e
-
)
€
o
4
w
o
>
()

Il

The SC660 has reversed outputs; a white-wire NPN and black-wire PNP output

SC300/SC350/SC380 Wiring to AC441A

A
=)

®
: X
>>>g : Eg
>>>! -@@' s
24 - Og Of Q g
>>>2 ~ ~ = £
. v
NO CONNECTION ~ ——>6 t
NO CONNECTION ~ ——>5
BLK — >4
WHT ——————>3

BLU DC Com
BRN +12to +24VDC —>1

we=== PC Communications Serial Port

The SC660/SC360/SC390 has reversed outputs; a white-wire NPN and black-wire PNP output
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Dlmenslons AC441A 6 Position Connector Block Assignments
76.2 mm AC441A SM900/SM906/SM606 SM300/SM600
Ac441 A 3.2mmx12.7 mm (3.000) 1 VDC Brown Brown
12! . 2 DC Com Blue Blue
© SS)io(i 500) 70.5 mm 3 Input Black White
(2.776) 4 Output White Black
5 RS232 Input } .
#8-Clearance hole 2x 50.8 mm 6 RS232 Output Special Models Only
4\ (2.000) Note: Required connections depend on sensor type
T \O \C) O Wall Mounting Bracket
045 Z / (Included with AC441A)
i —_— —
(1.000) (- ) —

DB 9 Connector Pin Assignments
Female PC AC441A Male

2 TXD - 2
3 ---- RxD---- 3
4 - DTR -4
5 --- GND----5

Optional for PC interface

165.5 mm
(6.516)

H_qdeOFEk& -

|

[N\.__ 4 Character

Display

\ Indicator

") LED®s Q

/ AC Transformer Socket

28.9 mm
(1.138)

(Transformer included with AC441A
Input 120VAC 6Hz 16W
Output 18VDC 500mA)

General Specifications
Model AC441A

Power Requirements

18 to 24 volts DC, 175 mA max. (includes power
supply to sensor)

Power Connector
5.5 x 2.1 mm jack center negative
Power Supply

In-line, universal input: 85VAC to 265VAC, 50/60Hz
Output: 24VDC, 0.63A

Supplied with country-specific AC line cord/plug
and DC output cord. Both cords are 6' in length.

Other Connections

6-pin quick disconnect for sensor DB9 female
connector for PC interface.

Sensor Mounting Distance
47 m (150') maximum
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Display

4-digit 7 segment 0.4" tall red LED with decimal point
Dimensions

6.37" (152 mm) x 2.76" (70 mm) x 1.15" (29 mm)
Operating Temperature

0° to 50°C (32° to 122°F) @ 10-90% non-condensing
humidity. Not suitable for permanent outdoor use.

Ratings and Certifications

CE mark compliant
Declaration of Conformity available upon request

Accessories
Model AC137
Model AC172

See page 7-1 for accessory photos.



DeviceNef™ sensors
are compatible with the
world's leading device-
level network for indus-
trial automation

Hyde Park offers sensors that
are compatible with DeviceNet.
Both analog and proximity ver-
sions of the SM650/SM656 flat-
profile and the SM950-SM956
1,2, and 8 meter range sensors
are available.

These sensors can communi-
cate at either 125k, 250k, or
500k baud rates and can be set
to any MAC ID address from 1
to 63. Both the communication
rate and the MAC ID address
can be changed by the user.

The DeviceNet sensors have
two multicolor LEDs to show the
sensing and network status. The
sensing status multicolor LED
indicates distance to the object
relative to the span limits. The
module/network multicolor LED
indicates the status of the sen-
sor with the Device-Net network.
The sensors are provided with
EDS files with which a program,
such as RSN-etwork, can con-
figure the operation of the
sensor.

Analog DeviceNet
sensor

The analog version of the
DeviceNet sensor reports
anumeric value which is propor-
tional between the analog span
limits. The near and far analog
span limits can be configured
along with the numerical value
that should be reported at each
limit. The minimum and maxi-

mum numerical value can be set

at either analog span limit. Many
parameters can be specified,
such as averaging, loss-of-echo
operation, and alarm limits.

Proximity DeviceNet
sensor

The proximity version of the
DeviceNet sensor reports the
value of two independent out-
puts. The near and far limits can
be configured along with the ac-
tion of the two independent out-
puts. The outputs can be config-
ured to function as a proximity
sensor, dual-level high/low, dual-
level alarm, or dual-level
setpoint. The loss-of-echo opera-
tion can be set independently for
both outputs. Also, the on and
off delays for the 2 outputs can
be set independently.

These sensors are provided
with micro connector male con-
nectors that conform to the
DeviceNet point specification.
The sensors operate over the full
range of the valid DeviceNet
voltage specifications (+11to 25
volts)

DeviceNet™

Sensors for
device-level
networks for
industrial
automation

e Available for both analog
and proximity sensors

* Ability to set many differ-
ent Perameters, such as
averaging, loss-of-echo,
and alarm limits

e Allows user to use prod-
ucts from a variety of
manufacturers
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Model Reference Guide - DeviceNet Series

Use the guide below to ensure the correct model number is specified for the application. Please note that not all
sensor model combinations are available.

EXAMPLE MODEL: SM9 5 6DN-152 9 11 -
SUPERPROX® Product Series

SM6...Flat-profile sensor
SM9...30mm threaded barrel

Power/Connection Type
5...12 to 24 VDC / connector style
Sensing Type
ODN-153...Discrete
6DN-152...Analog

Housing
6...Flat-profile sensor
9...30mm threaded barrel

Measurement Units
1...English
2...Metric

Sensing Range
SM6 Flat-profile
0...31.8 mm to 254 mm (1.25" to 10")
SM9 30mm barrel
.51 mmto 1 m (2"to 39"
120 mmto 2 m (4.7" to 79"
...120 mm to 1 m (4.7" to 39") - FS option [only valid range]
...120 mm to 1 m (4.7" to 39") - ST option [only valid range]
...208mm to 8 m (8" to 26’)
Options
...No designator indicates no options
ST...Stainless transducer (must specify stainless housing)
Available in SM9-1m range only
FS...Fluorosilicone transducer face
Available in SM6 or SM9 (120 mm to 1 m range only)

Housing Types
SM6 Flat-profile
FP...Flat-profile - Must be specified
SM9 30mm barrel

...No designator indicates standard ULTEM®* plastic housing
1nn..125K
2nn..250K
5nn..500K
S...SS3083 stainless steel

N A=

* ULTEM is a registered trademark of The General Electric Company.

Wiring Connections

RED SHIELD
V+ o 1 DRAIN
+12t0 24VDC
BLK 3 4 wHT
CAN-H V- CAN-H
CAN-L 5 BLU
SHIELD D¢ ¢om cANE
Drain
Wiring Guidelines
MAXIMUM LENGTHS 125KBPS 250KBPS 500KBPS
Thick Trunk 500m (1640ft) 250m (820ft) 100m (328ft)
Thin Trunk 100m (328ft) 100m (328ft) 100m (328ft)
Single Drop 6m (20ft) 6m (20ft) 6m (20ft)
Cumulative of all Drops 156m (512ft) 78m (256ft) 39m (128ft)
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MICROSONIC® 100/400/700/800 Series Introduction

Introducing the world’s
finest ultrasonic
thru-beam sensors

From the early MICROSONIC®
SM100 Series to the latest
MICROSONIC® SM400 Minia-
ture Series and SS100 Web
Sensing System, these Hyde
Park noncontact sensors have
earned the reputation as the best
performing, ultrasonic, thru-
beam sensors on the market.
Wet, harsh environments, dust,
ambient light, high noise levels,
frequent high-pressure
washdowns, and severe-duty
applications are everyday work-
ing conditions for the tens of
thousands of MICROSONIC®
thru-beam sensors in operation
today.

These sensors offer significant
benefits expecially accuracy and
reliability. Once set up and op-
erating, the MICROSONIC® sen-
sors need very little attention.
Even in dusty and messy envi-

Ultrasonic
Thru-beam
Sensors

&

MICROSONIC®

Model SM100 Series
Stainless steel

31.8mm (1.25")
barrel style

Range: up to 1,829 mm (72")

MICROSONIC®

Model SM400 Series
ULTEMP plastic

12mm (0.47")
barrel or flat-profile style

Range: up to 203 mm (8")

MICROSONIC®

Model SM700 Series
ronments, these sensors reliably Stainless steel
detect most materials ... espe- 31.8 mm (1.25")
cially clear glass, plastic, film, barrel style with
and irregular-shaped objects , an n
important advantage over many 13,,mm (0.57) x25mm
photoelectric sensors. Chang-  (1") remote probes =
ing light conditions and colors Range: 381 mm (15") ﬁ
have no effect on sensing ca- 3
pability and no sensitivity ad- NICROSONIC® £
justments are required to com- . o
pensate for inconsistent mate- Model 3“"809 Series 2
rials. ULTEMP plastic 3

Rugged and robust, all 18 mm (0.71") g

sors offer a wide variety Flat-profile style

of sensing ranges, signal
strengths and transmitter/re-
ceiver combinations to satisfy
countless sensing needs while
contributing significantly to
increased productivity.

Range: up to 1,016 mm (40")



Operation

The MICROSONIC® sensors are con-
tinuous-wave devices that consist of an
ultra-high-frequency transmitter and re-
ceiver positioned opposite each other, il-
lustrated at right, at a distance of up to
1,829 mm (72"). During operation, the
transmitter sends a continuous ultra-
sonic beam which is picked up by the
receiver. When an object of any mate-
rial or shape passes between the trans-
mitter and receiver and breaks the beam,
object presence is detected and the out-
put of the receiver switches. Or, when a
hole as small as 3 mm (1/8") diameter
allows the beam to pass through to the
receiver, the output of the receiver
switches.

Applications

In general, the Hyde Park line of
MICROSONIC® ultrasonic thru-beam
sensors is an excellent solution for ap-
plications requiring the accurate and re-
liable detection of objects of any mate-
rial or shape within a range of1,829 mm
(72"). While the kinds of applications are
almost unlimited, the MICROSONIC®
sensors are of particular value in tough
sensing situations where the environment
renders many other types of sensors in-
accurate and unreliable. Take, for ex-
ample, a procession of just-filled glass
bottles moving rapidly from the capper
on a packaging line. A sensor is detect-
ing the leading edge of each bottle to
ensure that, at the precise split second,
accurate inspection will be made of the
caps’ presence. The line stops suddenly.
It is discovered, upon inspection, that
the sensor is covered with product or
some other contaminant. The resultis a
false signal indicating a possible line
backup thatisn’t really there...and a loss
in valuable production time. The
MICROSONIC® thru-beam sensor is an
excellent solution in this particular ap-
plication.

For applications specific to the various
series of MICROSONIC® sensors, see
either the product information sections
that follow or the Application/Sensor Se-
lection Chart on page 2-1.

TRANSMITTER

L

OBJECT

RECEIVER

s




Industry proven, these
MICROSONIC® sensors
increase “uptime” with
reliable, thru-beam
sensing in harsh, high-
speed environments

In response to problems di-
rectly attributed to the harsh en-
vironments in which sensors
operate today, Hyde Park offers
broad application solutions with
this industry-proven line of ultra-
sonic thru-beam sensors. First
produced in 1974, the
MICROSONIC® SM100 series
sensors are a “workhorse” in the
Hyde Park product line with tens
of thousands of units continu-
ing to perform a variety of thru-
beam sensing functions
throughout the world.

Using the world’s leading ultra-
sonic sensing technology, the
MICROSONIC® SM100 series
sensors perform precise object
detection. Of objects from trans-
parent containers to metal parts
as small as 6.4 mm (1/4") di-
ameter at speeds in excess of
2,000 units per minute.

Unlike photoelectrics, these
stainless steel sensors are vir-
tually unaffected by splashing
food, caustic cleaning solutions,
frequent high-pressure wash-

downs, humidity, changing light
conditions or colors, dust, and
ambient noise. The rugged sen-
sors need no maintenance and
require no sensitivity adjust-
ments to compensate for incon-
sistent product materials.

Response times range from 4
ms down to 0.6 ms. The 12 to
24 VDC circuitry and output sig-
nal make these sensors directly
compatible with many program-
mable logic controllers, comput-
ers, and other logic control sys-
tems.

Operation

The MICROSONIC® sensors
are continuous-wave devices
that consist of an ultra-high-fre-
quency transmitter and receiver
positioned opposite each other,
illustrated below, at a distance
of up to 1,829 mm (72"). During
operation, the transmitter sends
a continuous ultrasonic beam
which is picked up by the re-
ceiver. When an object of any
material or shape passes be-
tween the transmitter and re-
ceiver and breaks the beam,
object presence is detected and
the output of the receiver
switches. Or, when a hole as
small as 3 mm (1/8 inch) diam-
eter allows the beam to pass
through to the receiver, the out-

Model SM100 Series

MICROSONIC®
Thru-beam
Sensors

e Self contained

* Meets NEMA 4X (in-
door use only) & IP67
standards

e Survives harsh
environments

* No sensitivity
adjustments

e Sensing ranges up to
1,829 mm (72")

put of the receiver switches.

With all circuitry compactly
sealed in the stainless steel
transmitter and receiver probes,
the MICROSONIC® sensors
boast a narrow, constanthigh-
frequency sonic beam for high
sensing resolution.

The thru-beam sensing mode
is set up by mounting the sen-
sors on the same axis opposite
each other as shown in Figure
1.The distance (range) between
the transmitter face and receiver
face can be up to 1,829 mm
(72"), depending on the model
and range selected.

Positioning of the transmitter
and receiver for operation is ex-
tremely important for the reli-
able detection of objects, par-
ticularly small ones. As the fig-
ure also shows, the width of the
transmitted sound beam initially
expands at a rate of 10 degrees
(5 degrees each side of the com-
mon axis) as the distance be-
tween the transmitter and re-
ceiver increases. This means
that if the distance between the
transmitter and receiver is too
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great and the object is too small, it is
possible for the beam to “wrap around”
the object enough to not cause the re-
ceiver output to switch, as shown in Fig-
ure 2.

Therefore, reliable detection of 13
mm (0.5") inch wide or smaller objects
is achieved when the objects are al-
lowed to pass near the face of either
the transmitter or receiver. An alterna-
tive approach is to position the trans-
mitter and receiver on parallel axes, as
shown in Figure 3, so as to reduce the
amount of beam reaching the receiver.

TRANSMITTER

m} _____

Where sensing distances are ad-
versely affected as the environment
becomes more contaminated, the
MICROSONIC® sensors remain con-
stant under adverse conditions where
other sensor types fail.

Transmitter/Receiver
Combinations and Sensing
Ranges

Because specific sensing needs vary
from one type of application to another,
the MICROSONIC® SM100 series of-

RECEIVER

- [l
ZIN

OBJECT

TRANSMITTER

W} _____

RECEIVER

N
------------------ e Im

up to 1829 cm (72")——»]

TRANSMITTED BEAM [_]

EFFECTIVE RECEIVED BEAM []

Figure 1, Thru-beam Pattern and Range

TRANSMITTER

Wj ______ B

TRANSMITTER

mj ______ A

--------------------- e— i<

RECEIVER

fm_

RECEIVER

Figure 3
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fers a variety of sensing ranges, con-
nections, and signal strengths to maxi-
mize efficiency and productivity. See
the Sensor Selection Chart in this sec-
tion for the best transmitter and receiver
combination.

Mounting

The MICROSONIC® thru-beam sen-
sors should be mounted in brackets that
allow them to be adjusted for proper align-
ment on the same axis. Hyde Park of-
fers the Model AC201 stainless, right
angle, single-thru-beam, mounting
bracket, which is illustrated, with dimen-
sions, on Page 5-6.



Electrical Wiring Quick-disconnect (Amphenol) Style**
Cable Style** Transmitter Models with Model AC100 Amphenol, 2-conductor, 3m
T e odels. Standard Cable (10') Mating Connector Cable: SM120, 125, 128, 138, 140, 146

Length3 m (10') SM121, 126, 139,
141,145,147 Receiver /T

Variable-power potentiometer on
Model SM128 only

RED (12-24 VDC)
I I \V dﬂ'ﬂﬁa |®| RED (12-24 VDC) PIN B
BLK (GRD) 4_
11/4-18 EF
THREADS SHD (GRD) >_ LI—E—“HE |@| BLK (COM.) PIN A
F

—

SHD (SOURCE GRD)

11/4-18 EF
Models, Standard Cable Length 3m (10' 1ATHREADS 5824 E
SM171* 176.187. 189 191 91 93 19(5 1)98 Receiver Models with Model AC150 Amphenol, 3-conductor, 3 m
199.251. 258 cs101 (10") Mating Connector Cable: SM170, 175, 182, 186, 188, 190, 193C,

194,198C, 199C, 250

A— RED (12-24 VDC)

v F WHT (OUT SIG) = |®| RED (12-24 VDC) PIN B
AN — o WHT (OUT SIG) PIN C
NN BLK (GRD) % o |@| BLK (COM.) PIN A
SHD (GRD) SHD (SOURCE GRD)
ATOR

L LED INDICATOR
11/4-18 EF l
ON RECEIVER LED INDIC.
1ATHREADS ON RECEIVER 5/8-24 EF

* Operates only on 15 VDC power
** Use Belden Cable No. 8423 and No. 9154 to extend receiver and transmitter cable length,

respectively. Maximum recommended cable length is 152 m (500').

Quick-disconnect *** Cable conductor colors vary, dependent upon the
(watertight) Style sensor model number.
Transmitter Models with Model AC107
“Mini” 2-conductor, 7/8-16 mini, 4 m (12" NPN SINKING ***
Mating Connector Cable SM138WTC,
1 40WTC, 146WTC Internal External
Brn or Red OV
. Blk or Wht
\ BROWN (12-24 VDC) PIN B ad 0 +V
\ M BLUE (GRD) PIN A NPN
- VIEW OF
PLUG END Blu or Blk
2
BROWN (12-24 VDC) -
BLUE (GRD)
VIEW OF
SENSOR END
Receiver Models with Model AC108 PNP SOURCING *** =
3-conductor, 7/8-16 mini, 4 m (12") Internal External -
Mating Connector Cable SM186WTC, 2
190WTC, 250WTC, 252WTC, RedorBm o .v z
256WTC ®
z
o
j g
Receiver Outputs PNP &
o Wht or Bk s
\ \' '\' BLACK (OUT SIG) PIN C O LOAD
o BROWN (12-24 VDC) PIN B Blk or Blu
\ \\\ ]‘ BLUE (GRD) PIN A

L LED INDICATOR VIEW OF
ON RECEIVER PLUG END

BLACK (OUT SIG)
BROWN (12-24 VDC) -
BLUE (GRD)

VIEW OF
SENSOR END
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Dimensions

Cable Style
Transmitter Models: SM121, 126, 139, 141, 145, 147
LED INDICATOR

ON RECEIVER
| 2.875 2.875 1

1.375 7.30 cm
7.30 cm 1.125 3.50 HEX 1.125
2.86 cm 2.86 cm
mmm i 1

1/2 NPT

CABLE END

. 11/4-18
10' LONG OR THREADS SENSING FACE

NUT, XA438 (ONE FURNISHED)

CABLE END
10' LONG OR
CONNECTOR

1 1/4-18 THREADS
CONNECTOR

NUT, XA438
(ONE FURNISHED)

Receiver Models: SM171, 176, 187, 189, 191, 193,

Quick-disconnect (Amphenol) Style 195,198, 199, 251. CS101

Transmitter Models: SM120, 125, 128, 138, 140, 146

Variable-power potentiometer on
Model SM128 only

1 3.575 3.575 |
2.880 2.880

9.08 cm / 9.08 cm ‘

7.30 cm/ ;%g::;n ;:;gzcm 7.30 cm
Van) A 7y AV 7~
) i L/ 7\ RS,

L 5/8-24 EF
5/8-24 EF SENSING FACE LED INDICATOR
NUT, XA438 (ONE FURNISHED) ON RECEIVER

11/4-18 EF
1 1/4-18 EF 1A THREADS NUT, XA438 (ONE FURNISHED)

ATHREADS Receiver Models: SM170, 175, 182, 186, 188, 190,
193C, 194, 198C, 199C, 250

Quick-disconnect (Watertight) Style
Transmitter Models: SM138WTC, 140WTC, 146WTC, 260WTC

| 3.575 3.575 |

9.08 cm 9.08 cm
2.880 2.880
7.30 cm . 1.375 7.30 cm
I—%ﬂ— 3.50 HEX ‘%.I ‘
{
[F S — .ﬁ’ - — ]
7/8-16 UNF 32 mm SENSING FACE LLED INDICATOR 7/8-16 UNF
DIA 11/4-18 EF ON RECEIVER
11/4-18 EF
NUT, XA438 (ONE FURNISHED) 1A THREADS 1A THREADS NUT, XA438 (ONE FURNISHED)
Receiver Models: SM186WTC, 190WTC, 250WTC, 252WTC,
256WTC
Mounting Accessory o5
For all of the above transmitters and 5.715 cm

receivers.

. 1.266" DIA \
Model AC201 Sensor Mounting Bracket 3.22.cm ‘
$ 2.00"
1.00"

1.50"
3.81 cm
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General Specifications

Sensing

Ranges:
381 mm (15"), 508 mm (20"), 635 mm
(25"), 1016 mm (40"), 1829 mm (72")
Sonic Frequency: 180 kHz
Minimum-size Detection:
13 mm (0.5") at 381 mm (15") range
13 mm (0.5") at 508 mm (20") range
19 mm (0.75") at 635 mm (25") range
19 mm (0.75") at 1016 mm (40") range
25mm (1.0") at 1829 mm (72") range
Repeatability: 0.79 mm (0.031") typical
Power Requirements
Supply Voltage: 12 to 24 VDC * 10%, regulated
supply
Current Consumption: 60 mA max.
(excluding load) per set
Power Consumption: 1.2 W max.
(excluding load) @ 15 VDC per set
Output
NPN Sinking: 0 to 50 V, max.
Maximum on state voltage 100 mA @ 0.2 V
PNP Sourcing: 100 mA @ 24 VDC, max.
Receiver red LED “on” when beam is received

ResponseTime

“On” 0.6 ms or 4 ms (model dependent -
see selection chart)

“Off” 0.6 ms or 4 ms (model dependent -
see selection chart)

Indicators

Transmitter: None
Receiver:
Red LED: llluminated when sonic energy is
received, regardless of output state.

Connections

Cable Style Models:
Transmitter: 305 cm (10'), 20 AWG, foil shield,
lead-free, PVC jacket, 2-conductor
Receiver: 305 cm (10'), 22 AWG, foil shield,
lead-free,PVC jacket, 3-conductor
Connector Style Models:
Amphenol (nonwatertight) quick-disconnect style
Models:
Model AC100, Transmitter:
305 cm (10'), 20 AWG, foil shield, lead-free,
PVC jacket, 2-conductor
Model AC150, Receiver:
305 cm (10'), 22 AWG, foil shield, lead-free,
PVC jacket, 3-conductor
Watertight (WTC) quick-disconnect style models:
Model AC107, Transmitter:
7/8-16 mini, 4 m (12'), 18 AWG, 2-
conductor
Model AC108, Receiver:
7/8-16 mini, 4 m (12'), 18 AWG, 3-
conductor

Protection

Power Supply: ESD
Outputs: ESD

Environmental

Operating Temperature Range:
0° to 60°C
Storage Temperature Range: -40° to 100°C
(-40° to 212°F)
Operating Humidity: 100%
Protection Ratings:
Cable Style: NEMA 4X (indoor use only), IP67
Amphenol quick-disconnect: NEMA 1
Watertight quick-disconnect: NEMA 4X (indoor
use only), IP67
Chemical Resistance: Resists most acids and
bases, including most food products. Polypropy
lene transducer face is available to provide
resistance to corrosive chemicals, solvents, and
steam.
Construction
Housing:
Shock and vibration resistant
Case: stainless steel
Transducer Face: Buna rubber with sealed
fiberglass, standard; Polypropylene
transducer face available
Power Cable: Nontoxic PVC jacket
LED: Polycarbonate

Accessories

Model AC100, 2-conductor, transmitter connector
cable, 3 m (10'), for all SM100 series Amphenol
connector-style transmitters

Model AC107, Straight, 7/8-16 mini, 2-pin, 2
conductor, mating connector cable, 4 m (12'), for
all SM100 series, watertight, connector-style
transmitters

Model AC108, Straight, 7/8-16 mini, 3-pin, 3
conductor, mating connector cable, 4 m (12'), for
all SM100 series, watertight, connector-style
receivers

Model AC150, 3-conductor, receiver connector
cable, 3 m (10'), for all SM100 series Amphenol
connector-style receivers

Model AC160, Cable grip for all cable-style,
thru-beam sensors

Model AC201, Stainless, right-angle, single-thru
beam-sensor mounting bracket, slotted for
adjustment

See page 7-1 for accessory photos.
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Transmitter Selection Chart
SM100 Series

MICROSONIC® Thru-Beam

- g =
. S = S
. 2123 % = 5 § § E 523 8 g’ @ %
Transmitter ] e E2 = 233 e > e
Model No. &= g2 8& 2 &2 B & &
SM120 SM170 15VDC Quick Disconnect Stainless| 381mm(15") | Amphenol connector
SM188 15VDC Quick Disconnect Stainless| 508mm(20") | Amphenol connector
SM121 SM171 15VDC 305cm(10') Cable [4X, IP67| Stainless| 381mm(15")
SM189 15VDC 305cm(10") Cable |4X, IP67] Stainless| 508mm(20")
SM125 SM175 24VDC Quick Disconnect Stainless| 381mm(15") | Amphenol connector
SM182 24VDC Quick Disconnect Stainless| 381mm(15") | Amphenal connector
SM126 SM176 24VDC 305cm(10') Cable | 4X, IP67| Stainless| 381mm(15")
SM128 SM186 12-24VDC | Quick Disconnect Stainless| 635mm(25") | Variable power, amphenol connector
SM190 12-24VDC | Quick Disconnect Stainless| 381mm(15") | Variable power, amphenol connector
SM250 12-24VDC | Quick Disconnect Stainless| 635mm(25") | Variable power, Amphenol connector
SM138 SM186 12-24VDC | Quick Disconnect Stainless| 1829mm(72") | High power, amphenol connector
SM190 12-24VDC | Quick Disconnect Stainless| 1016mm(40") | High power, amphenol connector
SM250 12-24VDC | Quick Disconnect Stainless| 1829mm(72") | High power, amphenol connector
SM138-WTC | SM186-WTC | 12-24VDC | Quick Disconnect| 4X, IP67| Stainless| 1829mm(72") | High power, watertight connector
SM190-WTC | 12-24VDC | Quick Disconnect | 4X, IP67| Stainless| 1016mm(40") | High power, watertight connector
SM250-WTC | 12-24VDC | Quick Disconnect [ 4X, IP67| Stainless| 1829mm(72") | High power, watertight connector
SM252-WTC [ 12-24VDC | Quick Disconnect | 4X, IP67[ Stainless| 1829mm(72") | High power, watertight connector
SM139 SM187 12-24VDC | 305cm(10') Cable [ 4X, IP67| Stainless| 1829mm(72") | High power
SM191 12-24VDC | 305cm(10') Cable [4X, IP67| Stainless| 1016mm(40") [ High power
SM193 12-24VDC | 305cm(10') Cable [ 4X, IP67| Stainless| 1016mm(40") | High power
SM195 12-24VDC | 305cm(10') Cable [4X, IP67| Stainless| 1016mm(40") [ High power
SM198 12-24VDC | 305cm(10') Cable [ 4X, IP67| Stainless| 1016mm(40") | High power
SM199 12-24VDC | 305cm(10') Cable [4X, IP67| Stainless| 1016mm(40") [ High power
SM251 12-24VDC | 305cm(10') Cable | 4X, IP67| Stainless| 1829mm(72") | High power
SM140e SM186 12-24VDC | Quick Disconnect Stainless| 635mm(25") | Amphenol connector
SM190 12-24VDC | Quick Disconnect Stainless| 381mm(15") | Amphenol connector
SM193C 12-24VDC | Quick Disconnect Stainless| 381mm(15") | Amphenol connector
SM194 12-24VDC | Quick Disconnect Stainless| 381mm(15") | Amphenol connector
SM198C 12-24VDC | Quick Disconnect Stainless| 381mm(15") | Amphenol connctor
SM199C 12-24VDC | Quick Disconnect Stainless| 381mm(15") | Amphenol connector
SM250 12-24VDC | Quick Disconnect Stainless| 635mm(25") | Amphenol connector
SM140-WTC | SM186-WTC| 12-24VDC | Quick Disconnect| 4X, IP67| Stainless| 635mm(25") | Watertight connector
SM190-WTC | 12-24VDC | Quick Disconnect [ 4X, IP67| Stainless| 381mm(15") | Watertight connector
SM250-WTC | 12-24VDC | Quick Disconnect [ 4X, IP67]| Stainless| 635mm(25") | Watertight connector
SM252-WTC [ 12-24VDC | Quick Disconnect | 4X, IP67| Stainless| 635mm(25") | Watertight connector
SM141e SM187 12-24VDC | 305cm(10') Cable [4X, IP67| Stainless| 635mm(25")
SM191 12-24VDC | 305cm(10') Cable [4X, IP67| Stainless| 381mm(15")
SM193 12-24VDC | 305cm(10") Cable {4X, IP67| Stainless| 381mm(15")
SM195 12-24VDC | 305cm(10") Cable [4X, IP67| Stainless| 381mm(15")
SM198 12-24VDC | 305cm(10Q') Cable [4X, |IP67| Stainless| 381mm(15")
SM199 12-24VDC | 305cm(10') Cable [4X, IP67| Stainless| 381mm(15")
SM251 12-24VDC | 305cm(10') Cable [4X, IP67| Stainless| 635mm(25")
SM145 SM187 12-24VDC | 305cm(10') Cable |4X, IP67| Stainless| 635mm(25")
SM191 12-24VDC | 305cm(10') Cable [4X, IP67| Stainless| 381mm(15")
SM193 12-24VDC | 305cm(10') Cable |4X, IP67| Stainless| 381mm(15")
SM195 12-24VDC | 305cm(10') Cable [4X, IP67| Stainless| 381mm(15")
SM198 12-24VDC | 305cm(10') Cable [4X, IP67| Stainless| 381mm(15")
SM199 12-24VDC | 305cm(10') Cable [4X, IP67| Stainless| 381mm(15")
SM251 12-24VDC | 305cm(10') Cable [4X, IP67| Stainless| 635mm(25")
SM146 SM186 12-24VDC | Quick Disconnect Stainless| 1016mm(40") | Amphenol connector
SM190 12-24VDC | Quick Disconnect Stainless| 635mm(25") | Amphenol connector
SM193C 12-24VDC | Quick Disconnect Stainless| 635mm(25") | Amphenol connector
SM194 12-24VDC | Quick Disconnect Stainless| 635mm(25") | Amphenol connector
SM198C 12-24VDC | Quick Disconnect Stainless| 635mm(25") | Amphenol connector
SM199C 12-24VDC | Quick Disconnect Stainless| 635mm(25") | Amphenol connector
SM250 12-24VDC | Quick Disconnect Stainlessl 1016mm(40") | Amphenol connector
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Transmitter Selection Chart
SM100 Series (cont.)

MICROSONIC® Thru-Beam
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SM147 SM187 12-24VDC|305cm(10') Cable |4X, IP67 [Stainless| 1016mm(40")

)
SM191 12-24VDC|305cm(10') Cable |4X, IP67 [Stainless [ 635mm(25")
SM193 12-24VDC|305cm(10') Cable |4X, IP67 [Stainless | 635mm(25")
SM195 12-24VDC|305cm(10') Cable |4X, IP67 [Stainless [ 635mm(25")
SM198 12-24VDC|305cm(10') Cable |4X, IP67 [Stainless | 635mm(25")
)
)
)

SM199 12-24VDC|305cm(10') Cable |4X, IP67 [Stainless [ 635mm(25")
SM251 12-24VDC| 305cm(10') Cable [4X, IP67 [Stainless [ 1016mm(40")
CS101 12-24VDC|[305cm(10') Cable [4X, IP67 |Stainless| 1016mm(40") Receiver has polypropylene coupler

* = Most commonly stocked sensors
All possible sensor configurations are not listed here.
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Receiver Selection Chart
SM100 Series (cont.)

MICROSONIC® Thru-Beam
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SM170 SM120 15VDC Quick Disconnect Stainless [381mm(15") [On 4ms, Off 4ms [NPN/ Pull-up Res./Amphenol connector
SM171 SM121 15VDC 305cm(10') Cable|4X,IP67 [Stainless |381mm(15") |On 4ms, Off 4ms |[NPN/Pull-up Res.
SM175 SM125 24VDC Quick Disconnect Stainless [381mm(15") [On 4ms, Off 4ms [NPN/Pull/up Res./Amphenol connector
SM176 SM126 24VDC 305cm(10") 4 X,IP67(Stainless |381mm(15") [On 4ms, Off 4ms [NPN/Pull-up Res.
SM182 SM125 24VDC Quick Disconnect Stainless | 381mm(15") |On 1ms, Off 1ims [NPN/Pull/up Res./Amphenol connector
SM186 SM128 12-24VDC | Quick Disconnect Stainless [635mm(25") |On 4ms, Off 4ms |NPN sinking, amphenol connector
SM138 12-24VDC | Quick Disconnect Stainless |1829mm(72")|On 4ms, Off 4ms |NPN sinking, amphenol connector
SM140 12-24VDC [ Quick Disconnect Stainless [635mm(25") |On 4ms, Off 4ms |NPN sinking, amphenol connector
SM146 12-24VDC | Quick Disconnect Stainless |016mm(40") |On 4ms, Off 4ms |NPN sinking, amphenol connector
SM186-WTC|SM138-WTC|12-24VDC [Quick Disconnect[4X,IP67 |Stainless [1829mm(72") [On 4ms, Off 4ms [NPN sinking, watertight connector
SM140-WTC| 12-24VDC | Quick Disconnect|4X,IP67 |Stainless [635mm(25") |On 4ms, Off 4ms [NPN sinking, watertight connector
SM146-WTC|12-24VDC | Quick Disconnect|4X,IP67 |Stainless [1016mm(40")|On 4ms, Off 4ms [NPN sinking, watertight connector
SM187 SM139 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless [829mm(72") |On 4ms, Off 4ms |NPN sinking
SM141 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless |[635mm(25") |On 4ms, Off 4ms |NPN sinking
SM145 12-24VDC | 305cm(10') Cable|4X,IP67 |Stainless [635mm(25") |On 4ms, Off 4ms |NPN sinking
SM147 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless [1016mm(40") |On 4ms, Off 4ms |NPN sinking
SM188 SM120 15VDC Quick Disconnect Stainless [508mm(20") |On 4ms, Off 4ms |NPN/Pull-up Res./ Amphenol connector
SM189 SM121 15VDC 305cm(10") Cable|4X,IP67 [Stainless |508mm(20") |On 4ms, Off 4ms |NPN/Pull-up Res.
SM190e SM128 12-24VDC | Quick Disconnect Stainless [381mm(15") [On 4ms, Off 4ms [NPN sinking, amphenol connector
SM138 12-24VDC [ Quick Disconnect Stainless [1016mm(40") [On 4ms, Off 4ms [NPN sinking, amphenol connector
SM140 12-24VDC [ Quick Disconnect Stainless |381mm(15") |On 4ms, Off 4ms |NPN sinking, amphenol connector
SM146 12-24VDC | Quick Disconnect Stainless [635mm(25") |On 4ms, Off 4ms |NPN sinking, amphenol connector
SM190-WTC[SM138-WTC|12-24VDC | Quick Disconnect|4X,IP67 [Stainless |1016mm(40") |On 4ms, Off 4ms |NPN sinking, watertight connector
SM140-WTC|12-24VDC | Quick Disconnect|4X,IP67 |Stainless [381mm(15") |On 4ms, Off 4ms [NPN sinking, watertight connector
SM146-WTC|[12-24VDC [Quick Disconnect|4X,IP67 |Stainless [635mm(25") [On 4ms, Off 4ms [NPN sinking, watertight connector
SM191e SM139 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless [1016mm(40") |On 4ms, Off 4ms |NPN sinking
SM141 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless [381mm(15") |On 4ms, Off 4ms |NPN sinking
SM145 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless [381mm(15") |On 4ms, Off 4ms |NPN sinking
SM147 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless [635mm(25") |On 4ms, Off 4ms |NPN sinking
SM193 SM139 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless [1016mm(40") |On 4ms, Off 4ms |PNP sourcing
SM141 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless |381mm(15") |On 4ms, Off 4ms |PNP sourcing
SM145 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless |381mm(15") |On 4ms, Off 4ms |PNP sourcing
SM147 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless |635mm(25") |On 4ms, Off 4ms |PNP sourcing
SM193C SM140 12-24VDC | Quick Disconnect Stainless [381mm(15") |On 4ms, Off 4ms |PNP sourcing, amphenol connector
SM146 12-24VDC | Quick Disconnect Stainless |635mm(25" |On 4ms, Off 4ms |PNP sourcing, amphenol connector
SM194 SM140 12-24VDC | Quick Disconnect Stainless [381mm(15") |On .6ms, Off.6ms|NPN sinking, amphenol connector
SM146 12-24VDC | Quick Disconnect Stainless [635mm(25") [On .6ms, Off.6ms [NPN sinking, amphenol connector
SM195 SM139 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless [1016mm(40 |On .6ms, Off.6ms |NPN sinking
SM141 12-24VDC | 305cm(10') Cable|4X,IP67 |Stainless [381mm(15") |On .6ms, Off.6ms |NPN sinking
SM145 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless [381mm(15") |On .6ms, Off.6ms |NPN sinking
SM147 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless [635mm(25") |On .6ms, Off.6ms |NPN sinking
SM198 SM139 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless [1016mm(40") |On 4ms, Off 4ms |NPN sinking, no LED, with test point
SM141 12-24VDC | 305cm(10') Cable|4X,IP67 |Stainless [381mm(15") |On 4ms, Off 4ms |NPN sinking, no LED, with test point
SM145 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless [381mm(15") |On 4ms, Off 4ms |NPN sinking, no LED, with test point
SM147 12-24VDC | 305cm(10') Cable|4X,IP67 |Stainless [635mm(25") |On 4ms, Off 4ms |NPN sinking, no LED, with test point
SM198C SM140 12-24VDC |Quick Disconnect Stainless |381mm(15") |On 4ms, Off 4ms |NPN sinking, no LED, with test point,
amphenol connector
SM146 12-24VDC |Quick Disconnect Stainless [635mm(25") [On 4ms, Off 4ms [NPN sinking, no LED, with test point,
amphenol connector
SM199 SM139 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless [1016mm(40") |On .6ms, Off.6ms |PNP sourcing
SM141 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless |381mm(15") |On .6ms, Off.6ms |PNP sourcing
SM145 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless |[381mm(15") |On .6ms, Off.6ms |PNP sourcing
SM147 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless |635mm(25") |On .6ms, Off.6ms |PNP sourcing
SM199C SM140 12-24VDC | Quick Disconnect Stainless|381mm(15") [On .6ms, Off.6ms [PNP sourcing, amphenol connector
SM146 12-24VDC | Quick Disconnect Stainless [635mm(25") [On .6ms, Off.6ms [PNP sourcing, amphenol connector
SM250 SM128 12-24VDC [ Quick Disconnect Stainless [635mm(25") [On 4ms, Off 4ms [PNP sourcing, amphenol connector
SM138 12-24VDC | Quick Disconnect Stainless [1829mm(72") [On 4ms, Off 4ms [PNP sourcing, amphenol connector
SM140 12-24VDC | Quick Disconnect Stainless [635mm(25") |On 4ms, Off 4ms |PNP sourcing, amphenol connector
SM146 12-24VDC | Quick Disconnect Stainless [1016mm(40") |On 4ms, Off 4ms |PNP sourcing, amphenol connector
SM250-WTC[SM138-WTC[12-24VDC | Quick Disconnect|4X,IP67 [Stainless|1829mm(72")|On 4ms, Off 4ms |PNP sourcing, watertight connector
SM140-WTC|[12-24VDC [Quick Disconnect|4X,IP67 |Stainless [635mm(25") [On 4ms, Off 4ms [PNP sourcing, watertight connector
SM146-WTC|[12-24VDC [Quick Disconnect[4X,IP67 |Stainless [1016mm(40") [On 4ms, Off 4ms [PNP sourcing, watertight connector
SM251 SM139 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless |829mm(72") |On 4ms, Off 4ms |PNP sourcing
SM141 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless |635mm(25") |On 4ms, Off 4ms |PNP sourcing
SM145 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless |635mm(25") |On 4ms, Off 4ms |PNP sourcing
SM147 12-24VDC |305cm(10') Cable|4X,IP67 |Stainless [1016mm(40") |On 4ms, Off 4ms |PNP sourcing
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Receiver Selection Chart
SM100 Series (cont.)

MICROSONIC® Thru-Beam
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SM252-WTC | SM138-WTC [12-24VDC | Quick Disconnect|4X, IP67|Stainless|[1829mm(72" )[ On 4ms, Off 4ms|NPN sinking, N.C., watertight connector
SM140-WTC |12-24VDC [ Quick Disconnect|4X, IP67|Stainless|635mm(25") | On 4ms, Off 4ms|NPN sinking, N.C., watertight connector
SM146-WTC [12-24VDC | Quick Disconnect|4X, IP67|Stainless|1016mm(40") | On 4ms, Off 4ms|NPN sinking, N.C., watertight connector
CS101 SM147 12-24VDC [ 305cm(10') Cable|4X, IP67|Stainless|1016mm(40") [ On 4ms, Off 4ms|PNP sourcing, polypropylene coupler

e =Most commonly stocked sensors
All possible sensor configurations are not listed here.
*NEMA 4X rated for indoor use only
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Extremely reliable thru-
beam sensing in an
extremely small
package with a range
up to 205 mm (8")

The miniature SM400 series is
powerful in sensing capability
and employs the same reliable,
world-leading ultrasonic technol-
ogy built in to the original
MICROSONIC® SM100 series.
The SM400 series of thru-beam
sensors is available in FDA-
rated ULTEM® plastic flat-profile
and 12 mm threaded barrel hous-
ings designed for small object
applications where installation
space is limited. An extremely
reliable “across-the-line” sensing
capability of up to 205 mm (8")
is possible with this miniature
thru-beam sensor series.

The MICROSONIC® SM400
thru-beam sensors are ideal for
detecting small objects of any
color or material, transparent or
opaque, regular or irregular
shaped, as well as those with
either poor reflective or fully
sound-absorbing surfaces. An
output response time of 4 ms
allows for the detection of ob-
jects moving at speeds of over
2000 units per minute. “Smart”
sensor enhancements include
solid-state sink and source out-
puts in normally open or closed
configurations.

With protection ratings of
NEMA 4X (indoor use only) and
IP67, these CE certified sen-

sors are resistant to dust, 100%
humidity, most acids and bases,
and high-pressure wash-downs
that often times leave water
buildup on the sensing face. Un-
like photoelectrics, these min-
iature thru-beam sensors are vir-
tually unaffected by splashing
food, caustic cleaning solutions,
and changing light conditions or
colors. Shielding and filtering
make the fully encapsulated sen-
sors highly immune to radiated
or conducted energy. The sen-
sors are also tolerant of high
noise levels and vibration with an
operating temperature range of -
20° to 70°C. The 12 to 24 VDC
circuitry with sinking (NPN) and
sourcing (PNP) outputs make
these sensors directly compat-
ible with most programmable
logic controllers, computers, and
other logic control systems.
Available in both a cable and two
connector styles (micro or pico),
the receiver units have a dual
color LED status indicator. An
amber illumination indicates
when sonic energy is being re-
ceived from the transmitter. A
green illumination indicates when
the sonic energy is not being re-
ceived from the transmitter due
to either a blocking object or a
misalignment between the two
Sensors.

Rugged, robust, and easy to
set up, these sensors need no
maintenance and require no sen-
sitivity adjustments to compen-
sate for inconsistent product ma-
terials.

Model SM400 Series

MICROSONIC®
Miniature
Thru-beam
Sensors

e Ideal for small object
detection

e Sensing ranges up to
203 mm (8")

* Available in 12mm
barrel or flat-profile
housings

e Ideal for limited space
installations

e CE certified

The SM400 series is a cost-
effective solution for a wide va-
riety of leading-edge, trailing-
edge and gap sensing applica-
tions no matter the color of the
object, material, whether clear
or opaque, where repeatable
and reliable performance is a
day in and day out requirement.
Some applications include;
small clear plastic or glass con-
tainer detection; web registra-
tion hole or notch detection; web
edge guide detection of plastic
film, cellophane, photographic
film, metallic foils, paper, tex-
tile fabrics; and many more.
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Operation

The MICROSONIC® SM400 series
sensors are continuous-wave devices
that consist of a high frequency trans-
mitter and receiver positioned opposite
each other, illustrated at right, at a dis-
tance of up to 205 mm (8"). During op-
eration, the transmitter sends a continu-
ous ultrasonic beam which is picked up
by the receiver. When an object of any
material or shape passes between the
transmitter and receiver and breaks the
beam, object presence is detected and
the output of the receiver switches. Or,
when a hole allows the beam to pass
through to the receiver, the output of
the receiver also switches.

The thru-beam sensing mode is set
up by mounting the sensors on the
same axis opposite each other as
shown in Figure 1.

Positioning of the transmitter and re-
ceiver is extremely important for the re-
liable detection of objects, particularly
small ones. As the figure also shows,
the width of the transmitted sound beam
initially expands at a rate of 10 degrees
(5 degrees each side of the common
axis) for the 500 kHz models as the
distance between the transmitter and
receiver increases. If the object is too
small, it is possible for the beam to
“wrap around” the object enough to pre-
vent the output from switching, as
shown in Figure 2.

Reliable detection of 13 mm wide
(0.5") or smaller objects is achieved
when the objects pass near the face of
either the transmitter or receiver. An
alternative approach is to position the
transmitter and receiver on parallel
axes, as shown in Figure 3, so as to
reduce the amount of beam reaching
the receiver. Even in harsh, messy en-
vironments, MICROSONIC® thru-beam
sensors maintian thier full range where
other sensor types fail.
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Mounting

The Model SM400 series sensors
should be mounted in brackets that al-
low them to be adjusted for proper align-
ment on the same axis. Hyde
Park offers the following mounting ac-
cessories:

Flat-profile:

Model AC246 small right-angle stain
less mounting bracket;

Model AC247 stainless and
polyamide conveyor-rail clamp/
bracket (illustrated with dimensions
on Page 5-20).

12mm barrel:
Model AC235 small right-angle
stainless mounting bracket;
Model AC236 stainless and
polyamide conveyor-rail clamp/
bracket;
Model AC237 straight stainless
mounting bracket (illustrated with di-
mensions on Page 5-20).

Transmitters

f +VDC
Barrel or Flat-profile
Style
L D
Blu Cgm
Receivers

Bm +VDC
Blk NPN
Barrel or Flat-profile Sinking Output

Style ITWN onp
Sourcing Output
DC

Blu Com

Model Reference Guide - SM400 Series

Use the guide below to ensure the correct model number is specified for the
application. Please note that not all sensor model combinations are available.

EXAMPLE MODEL: SM4 01 A -08- 00 FP
MICROSONIC® Product Series T

Power/Connection Type
..12t0 24 VDC / Cable style
..12 to 24 VDC / 3-pin “PICO” connector w/PNP output
..12 t0 24 VDC / 3-pin “PICO” connector w/NPN output
..12 t0 24 VDC / 4-pin “PICO” connector
..12 to 24 VDC / 4-pin “PICQO” connector — output pins reversed
.12 t0 24 VDC / 4-pin “MICRO” connector
..12 to 24 VDC/ 4-pin “MICRQO” connector — output pins reversed
Flat-Profile sensors with either connector and Threaded Barrel sensors

with a “Micro” connector have a 152 mm (6") pigtail
Sensing Function
0...Transmitter
1...Receiver

Design Level
A...Applies to all models
Sensing Range
04...Low-power: 102 mm (4")*
08...Standard: 203 mm (8")
Sensing Variations - Transmitter
00...Standard
Sensing Variations - Receiver***
00...N.O. Output, 4 ms on & off
01...N.O. Fast response, 0.4 ms on & off
10...N.C. Output, 4 ms on & off
11...N.C. Output, fast response, 0.4 ms on & off
Housing Types
...No letter indicates standard ULTEM®** plastic - 12 mm barrel housing
FP...ULTEM®** flat-profile housing

Power Cable Length
/nn...Cable lengths other than 10 feet, cable style only

* Used to detect narrow objects

©Cooohkwo

** ULTEM® s a registered trademark of the General Electric Company.
***N.O. —“Normally Open” when object breaks the beam

N.C. —“Normally Closed” when object breaks the beam

Receiver Outputs

=
. . . g
NPN Sinking and PNP Sourcing ul
INTERNAL ' EXTERNAL [
' [4)
i BROWN 5 5
' DC 8
' ) -]
: 6
; :
Current E
Limit ' WHITE
\ LOAD
: .
' Com
' BLUE i
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Receiver Outputs

Transmitter Connector Pins

SM430, SM440
BROWN 1 BLUE
Source Com

Note: Sensor view-pico connector
(pigtail for flat-profile)

SM450
o] o
o 0,
1 BROWN N/ BLUE 3
+12t024 VDC DC Com

Note: Sensor view-pico connector
(pigtail for flat-profile)

SM480
1 Brown
O +121t0 24 VDC
o O
O o
Blue 3
DC Com

Note: Sensor view-micro connector
(pigtail for flat-profile)

Receiver Connector Pins

SM430, SM440
4 BLACK
Output (‘:\
BROWN 1 @ 3 BLUE
Source Com

Note: Sensor view-pico connector
(pigtail for flat-profile)

SM450
2 WHITE, BLACK 4
PNP / Sourcing (/\\ NPN / Sinking
1 BROWN ‘ BLUE 3
+121024 VDC DC Com

Note: Sensor view-pico connector
(pigtail for flat-profile)

SM480
White 2 1 Brown
PNP / Sourcing +12to0 24 VDC
Blue 3 4 Black
DC Com NPN / Sinking

Note: Sensor view-micro connector
(pigtail for flat-profile)

Dimensions

Barrel Cable Style
(ULTEM® plastic)

GREEN LED

/
‘H\\’W‘ H”\

I

Sensing
face

12 mmx 1
Thread

Transmitter Models:
SM400A-XXX-XX

5-16

oo |
(0.472) \HMH‘\HHM \
O

52.65 mm

| IR

mm

Receiver Models:

SM401A-XXX-XX

AMBER LED



Dimensions
Barrel Connector Style

(ULTEM® plastic)
) 49.48 mm
SensmL ~ (1.948)
face 37.74 mm
GREEN LED -~ (1 .486)
| . [} (HE .
i MJ ‘M‘ U M 12mm ——\ A “Mm w H\ I ‘M‘w\“\\u\\‘
|l H | l H Wl 472 Pia. \\ ‘HM“ “ H“H |
T | \\\\ AR
. f . / \
Thread Thread
Transmitter Models: Receiver Models:
SM430-, SM440-, SMAB0A-XXX-XX SM431-, SM441-, SM451A-XXX-XX
Sensing 70.10 mm
GREEN LED face (2.76)

l )
A+ enen <O
| Mm. l umw\h/w*/| (0.472) P WH“IMl\\‘w ‘w
e } /
12 mmx 1 mm AMBER LED
Thread
AC134 ﬁ

Ref.

il 9

Sensing ‘ 81.28 mm

face (3.20)
awe

\‘\\\‘\‘U \“\‘\‘\‘\“\ \‘\‘H‘“‘ i ‘\“\\‘\\‘ ‘\“‘m\“\ = 5]
Ll M!\ “! “M\\\\Md\

GREEN LED

‘”\‘\\V\

I U. H H
(0 1 A

i

12mmx 1 mm AC135
Thread AMBER LED Ref.

=

"

=

Sensing . E

face . k— 1.57 in —»‘ 067N %

[ u/‘ Wilin 12 mm (e ‘\u u\muw I g

e Jw | 0.472) P= YN “w‘u . \\\\\H‘\\\\h 2

A H il Wu \ I \. AR BN g

Pigtail 152 mm(6") 12 ml’?m]r:e:dmm =
Transmitter Models: Receiver Models:
SM480A-XXX-XX SM481A-XXX-XX
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Dimensions

Flat-Profile Cable/Connector Style

39.88 mm | 9.9 mm

(ULTEM® plastic)
3
— Transmitter 7.62 mm
: Models (0.300)
T T
m
: Receiver
: : Models
7.62 mm
le—— 33.02 mm——* (0.300
(1.300) |
3.0152rgm 20.07 mm—'| <—>|

(.120) (.790)

— e O

Transmltter g ?‘n & Receiver 1
g | Tansmit B leceiver 3
—_—ty | O
/ x
351 mm 4.67 mm (0.184) dia.
(0.138) dia.
Mounting Holes  Transmitter Models: Receiver Models:
SM400A-XXX-XXFP SM401A-XXX-XXFP
le—— 33.02 mm———
(1.300)
3'0152rgm 20.07 mma|
(-120) (.790)
— LD O (1.57)
—_ W o~
Transmltter a8 3 Receiver
Models 3 e3 Models
3 = R . O
14 ke
Pigtail 152 mm(6") Thread
351 mm 4.67 mm (0.184) dia.
(0.138) dia.
Mounting Holes
Transmitter Models:

SM430-, SM440-, SM450A-XX-XXXFP

Je—— 33.02 mm ——]

3.0 (1.300)
( fzrg)m 20 07 mm
(.790)

4

Transmltter § § E

Models 193 A=)

4

351 mm 4.67 mm (0.184) dia.
(0.138) dia.

Mounting Holes

Transmitter Models:

S

5-18

M480A-XXX-XXFP

ww go'6h

Receiver Models:
SM431-, SM441-, SM451A-XX-XXXFP

-
m
)U

O

Receiver
Models

@)

Pigtail 152 mm(6")

Receiver Models:
SM481A-XXX-XXFP

39.88 mm
(1.57)

12mmx 1 mm
Thread

|

(0.39)

9.9 mm
(0.39)



Accessories

AC130 Straight, M12 micro, 4-conductor, connector/cable assem-
bly, 5 m (16") (for barrel and flat-profile micro sensors)

1 Cxy 2 STRAIGHT CONNECTOR HEAD:
4 2 3 WOODHEAD SERIES 8032X
4-POLE
FEMALE BLACK REF.
CONNECTOR

SHIELD NOT CONNECTED
- /_ AT CONNECTOR END

HYDE PARK CABLE

12mm DIE-CAST ZINC,
EPOXY COATING (E COAT)

3 | BLUE (4-cond.) 5m LONG, BLACK
P STRIP-BACK JACKET
4 BLACK AND FOIL 2"
1e———— BROWN
2e————— WHITE
AC134
Right-angle, M8 pico, 4-conductor cable/
connector assembly, 5m (16').
Right-angle connector head
Woodhead p/n 404000A1M050
5m (16') long
4 conductor cable . Conpector
Pin Assignments
4 (BLK) (WHT) 2
i || —
N
3 (BLU) (BRN) 1
\L 8 mm Die Cast Zinc
Epoxy coating (E COAT)
AC141
Right-angle, M8 pico, 3-conductor cable/connec-
tor assembly, 5m (16') - (for barrel connector-style
SEensors)
Right-angle connector head
5m (16') long Connector
4 conductor cable Pin Assignments
4 (BLK)
T

\L 8 mm Nickel plated brass

AC135
Straight, M8 pico, 4-conductor cable/
connector assembly, 5m (16").

Straight connector head
Woodhead p/n 404001A1MO050

5m (16') long

4 conductor cable j\

| T o1

AC142

Straight, M8 pico, 3-conductor cable/connector
assembly, 5m (16') - (for barrel connector-style
Sensors)

Straight connector head

5m (16" long

4 conductor cable T

=g

\ 8 mm Nickel plated brass

=
g
w
@
=]
0©
-
=
®

e
=
[=]
[
[=]
0©
o
=

5-19



AC235

Right-angle, stainless, mounting bracket
(for 12 mm barrel sensors)
+0.4mm
4.8mm —OOmmTYP
7.9mm”| 0.188 10015 yp,
0.312) (0188 5000 "YF

1

25.4mm 12 7mm i
(1.000) (0.500 o \
| ( ) L R 3.4mm TYP.
C (R 0.094)
semm__| | \R 3.2mm

(0.220)

>

1 1mm (R 0.125) TYP.
(0.437)
22.4mm
== ] 2.3mm
11.omm | ©88O 1 (0.090)7 T
(0.440) /" (R 0.440)
1.5mm
30.2mm-—— % (0.06) -
(1.190) [ 12.5mm (0.493)
i i - 12.1mm(0.488)
19.0mm
(0.750)
AC237

Straight, stainless, mounting bracket
(for 12 mm barrel sensors)

22.4mm_
(0.880)
11.2mm_ | R 11.2mm
(0.440) V" (R 0.440)
T = ;
51.9mm i§
(2.045) |12.7mm ™~ 12.5mm (0.493) i
(0.500) - 12.1mm(0.488)
40.8mm e
(1.608) \
i R 2.9mm TYP.
i LJ (R 0.084)
! ) 171%“ 3.2mm TYP.
4.8mm (0.437) (R0.125) 2.3mm
(0.188) ’ 0.090
5.6mm
(0.219)

AC247

Stainless and polyamide conveyor-rail clamp/
bracket set (for Flat-Profile sensor)

3.18 mm (0.125")

25.4 mm (1.0"
Clarn 5.4 mm (1.0")
28 mm x 33 mm x 542 mm

(1.10 x 1.30 x 2.30)
5-20

AC236

Stainless and polyamide conveyor-rail clamp/
bracket set (for 12mm barrel sensor)

88.9mm
(3.500)

Bracket
6.3mm x 25.4mm X 89mm (or 127mm)
[0.250 x 1.000 x 3.500 (or 5.00)]

Clamp
28mm x 33mm x 58mm
(1.100 x 1.300 x 2.300)

AC246

Stainless and polyamide conveyor-rail clamp/
bracket set (for Flat-Profile sensor)

175in
- f [ ppp—— ) .
.138in

075 in—-| |-— 514 in 118in

1.1251in 512in

. 4 slot

. L
|'—'1 125 in'_'| |-L_750 in
f563 inf——200in

_l__

.5121in

1191in



General Specifications

Sensing
Ranges:102 mm (4.0"), 204 mm (8.0")
Sonic Frequency: 500 kHz
Minimum-size Detection: 12.2 mm (0.50") at 102 mm
(4.0") range 25.4 mm (1.0") at 204 mm (8.0")
range
Repeatability: 0.79mm (0.031") typical
Power Requirements
Supply Voltage: 12VDC to 24VDC + 10%, regulated
supply
Current Consumption: 50 mA per set max.
Power Consumption: 1.2 W max. @ 24 VDC per set
Output
Sinking Output (NPN):
Maximum on-state voltage: 0.75V @ 100 mA
Maximum load current: 100 mA
Maximum applied voltage: 30 VDC
Sourcing Output (PNP):
Maximum on-state voltage drop: 1.10 V. @ 100mA
Maximum load current: 100mA
Output voltage: Veupy = 1-10V @ 100mA

ResponseTime

“On” 0.4 ms or 4 ms

(Model dependent - see selection chart)
“Off” 0.4 ms or 4 ms

(Model dependent - see selection chart)

Indicators

Transmitter: Green
Receiver:
Amber LED: llluminated when sonic energy is
received, reagardless of output state
Green LED: Indicates sonic beam is blocked

Connections

Transmitter cable style model SM400 series:
28 AWG, foil shield, lead-free, PVC jacket
2-conductor, 3M (10') long

Transmitter connector style model SM450 series:
Flat-profile pigtail 150 mm (6.0") long
pico-connector

Transmitter connector style model SM480 series:
Flat-profile pigtail 150 mm (6.0") long
pico-connector

Receiver cable style model SM401 series:
28 AWG, foil shield, lead-free, PVC jacket
4-conductor, 3M (10') long

Receiver connector style model SM451 series:
Barrel style pico-connector
Flat-profile pigtail 150 mm (6.0") long
pico-connector

Receiver connector style model SM481 series:
Flat-profile pigtail 150 mm (6.0") long
pico-connector

Protection

Power Supply: Current-limited over-voltage, ESD,
reverse polarity
Outputs: Current-limited over-voltage, ESD,
over-current
Environmental

Operating Temperature Range:
-20° to 65°C (-4° to 136°F) @ 24V supply
-20° to 70°C (-4° to 144°F) @ 20V supply
Storage Temperature Range: -40° to 100°C
(-40° to 212°F)
Operating Humidity: 100%
Protection Ratings:
Cable Style: NEMA 4X (indoor use only), IP67
Watertight “micro” quick-disconnect:
NEMA 4X (indoor use only), IP67
Chemical Resistance: Resists most acids and
bases, including most food products.
Agency Approvals
EMC: EN 61326:1997 (industrial including
amendment A1:1998
Safety: En 61010-1
Declaration of Conformity available upon request
Construction
Case (barrel and flat-profile types):ULTEM® plastic
(FDA Approved)
Transducer Face: Epoxy
Sensor Cables: Lead-free, PVC jacketed, black
LED lens: Polycarbonate

* ULTEM® is a registered trademark of The General Electric
Co.

Accessories

Model AC118, Right-angle, M12 micro, 4-pin, 2-
conductor, connector/cable assembly, 5 m (16'), for
SM480 series micro connector transmitters

Model AC128, Straight, M12 micro, 4-pin, 2-conductor,
connector/cable assembly, 5 m (16'), for SM480
seriesmicro connector transmitters

Model AC130, Straight, M12 micro, 4-conductor,
connector/cable assembly, 5 m (16'), for SM481
micro connector receivers

Model AC134, Right-angle, M8 pico, 4-conductor,
connector/cable assembly, 5m (16') for SM350 and
SM451 series sensors

Model AC135, Straight, M8 pico, 4-conductor,
connector/ cable assembly, 5m (16') for SM350 and
SM451 series sensors

Model AC137, Pico-to-micro pigtail adapter cable for
barrel connector-style sensors

Model AC138, Pico-to-micro pigtail adapter cable,
output pins reversed for barrel connector-style
sensors

Model AC141, Right-angle, M8 pico, 3-conductor pico
connector/cable assembly, 5 m (16') for SM431
connector-style receivers

Model AC142, Straight, M8 pico, 3-conductor pico
connector/cable assembly, 5 m (16') for SM431
connector-style receivers

Model AC143, Right-angle, M8 pico, 3-pin, 2
conductor connector/cable assembly, 5 m (16') for
SM430 connector-style transmitters (same housing
as AC141)

Model AC144, Straight, M8 pico, 3-pin, 2-conductor
connector/cable assembly, 5 m (16') for SM430
connector-style transmitters (same housing as
AC142)

Model AC145, Right-angle, M8 pico, 4-pin, 2
conductor connector/cable assembly, 5 m (16') for
SM450 connector-style transmitters (same housing
as AC134)

Model AC146, Straight, M8 pico, 4-pin, 2-conductor
connector/cable assembly, 5 m (16') for SM450
connector-style transmitters (same housing as
AC135)

Model AC235, Right-angle stainless mounting bracket
for barrel connector-style sensors

Model AC236, Stainless and polyamide conveyor-rail
clamp/bracket set for barrel connector-style
sensors

Model AC237, Straight stainless mounting bracket for
barrel connector-style sensors

Model AC246, Right-angle, stainless, mounting
bracket for flat-profile style sensors

Model AC247, Stainless and polyamide conveyor-rail
clamp/bracket set for flat-profile style sensors

See page 7-1 for accessory photos.
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Selection Chart
SM400 Series

MICROSONIC® Thru-Beam

ow
_ S 285
s s g8
22 = S
2, |Housing Transmitter ® Receiver8
) S § ® g EHEE §_
£ s |5 (2|8 3 |32%2|5|58
2 E 22 |2 |E|E|E T |2l%2lqlon
g e 2 |35 [8|8|E] & |S|8§[ 2=
SM400A-04-00  [SM401A-04-00 12-24VDC| 10' cable[ 4" [m u [
SM400A-04-00FP|SM401A-04-00FP |12-24VDC| 10' cable| 4" [ u [
SM400A-04-00  [SM401A-04-01 12-24VDC| 10' cable[ 4" [m u [
SM400A-04-00FP|SM401A-04-01FP |12-24VDC| 10' cable| 4" [ [ [
SM400A-04-00  [SM401A-04-10 12-24VDC| 10' cable[ 4" [m u [
SM400A-04-00FP|SM401A-04-10FP |12-24VDC| 10' cable| 4" [ [ [
SM400A-04-00 [SM401A-04-11 12-24VDC| 10' cable[ 4" [m u u
SM400A-04-00FP|SM401A-04-11FP |12-24VDC| 10' cable| 4" [ [ [
SM400A-08-00  [SM401A-08-00 12-24VDC| 10' cable[/ 8" [m u [
SM400A-08-00FP|SM401A-08-00FP |12-24VDC| 10' cable| 8" [ [ [
SM400A-08-00  [SM401A-08-01 12-24VDC| 10' cable[/ 8" [m u [
SM400A-08-00FP|SM401A-08-01FP |12-24VDC| 10' cable| 8" [ [ [
SM400A-08-00  [SM401A-08-10 12-24VDC| 10' cable[/ 8" [m u [
SM400A-08-00FP|SM401A-08-10FP |12-24VDC| 10' cable| 8" [ [ [
SM400A-08-00  [SM401A-08-11 12-24VDC| 10' cable[/ 8" [m u u
SM400A-08-00FP|SM401A-08-11FP |12-24VDC| 10' cable| 8" [ [ [
SM430A-04-00 |[SM431A-04-00 12-24VDC| 10' cable| 4" |m ] u 3-pin pico (8 mm) connector w/PNP output only
SM430A-04-00FP|SM431A-04-00FP [12-24VDC| 10' cable| 4" u ] u 3-pin pico (8 mm) connector w/PNP output only
SM430A-04-00 |[SM431A-04-01 12-24VDC| 10' cable| 4" |m ] u 3-pin pico (8 mm) connector w/PNP output only
SM430A-04-00FP|SM431A-04-01FP [12-24VDC| 10' cable| 4" ] ] ] 3-pin pico (8 mm) connector w/PNP output only
SM430A-04-00 |[SM431A-04-10 12-24VDC| 10' cable| 4" |m ] u 3-pin pico (8 mm) connector w/PNP output only
SM430A-04-00FP|SM431A-04-10FP [12-24VDC| 10' cable| 4" ] ] ] 3-pin pico (8 mm) connector w/PNP output only
SM430A-04-00 |SM431A-04-11 12-24VDC| 10' cable| 4" |m [ ] m | 3-pin pico (8 mm) connector w/PNP output only
SM430A-04-00FP|SM431A-04-11FP [12-24VDC| 10' cable| 4" ] ] m | 3-pin pico (8 mm) connector w/PNP output only
SM430A-08-00 |SM431A-08-00 12-24VDC| 10' cable| 8" |m ] u 3-pin pico (8 mm) connector w/PNP output only
SM430A-08-00FP [SM431A-08-00FP [12-24VDC| 10' cable| 8" ] ] ] 3-pin pico (8 mm) connector w/PNP output only
SM430A-08-00 |SM431A-08-01 12-24VDC| 10' cable| 8" |m ] u 3-pin pico (8 mm) connector w/PNP output only
SM430A-08-00FP|SM431A-08-01FP [12-24VDC| 10' cable| 8" u ] u 3-pin pico (8 mm) connector w/PNP output only
SM430A-08-00 |[SM431A-08-10 12-24VDC| 10' cable| 8" |m ] u 3-pin pico (8 mm) connector w/PNP output only
SM430A-08-00FP|SM431A-08-10FP [12-24VDC| 10' cable| 8" ] ] ] 3-pin pico (8 mm) connector w/PNP output only
SM430A-08-00 |SM431A-08-11 12-24VDC| 10' cable| 8" |m ] m_ | 3-pin pico (8 mm) connector w/PNP output only
SM430A-08-00FP|SM431A-08-11FP [12-24VDC| 10' cable| 8" ] ] m | 3-pin pico (8 mm) connector w/PNP output only
SM440A-04-00 |[SM441A-04-00 12-24VDC| Pico 4" |m ] u 3-pin pico (8 mm) connector w/NPN output only
SM440A-04-00FP|SM441A-04-00FP [12-24VDC| Pico 4" ] ] ] 3-pin pico (8 mm) connector w/NPN output only
SM440A-04-00 |SM441A-04-01 12-24VDC| Pico 4" |m ] u 3-pin pico (8 mm) connector w/NPN output only
SM440A-04-00FP|SM441A-04-01FP [12-24VDC| Pico 4" ] ] ] 3-pin pico (8 mm) connector w/NPN output only
SM440A-04-00 |[SM441A-04-10 12-24VDC| Pico 4" |m ] u 3-pin pico (8 mm) connector w/NPN output only
SM440A-04-00FP|SM441A-04-10FP [12-24VDC| Pico 4" u ] u 3-pin pico (8 mm) connector w/NPN output only
SM440A-04-00 |SM441A-04-11 12-24VDC| Pico 4" |m [ ] m | 3-pin pico (8 mm) connector w/NPN output only
SM440A-04-00FP|SM441A-04-11FP [12-24VDC| Pico 4" ] ] m_ [ 3-pin pico (8 mm) connector w/NPN output only
SM440A-08-00 |SM441A-08-00 12-24VDC| Pico 8" |m ] u 3-pin pico (8 mm) connector w/NPN output only
SM440A-08-00FP|SM441A-08-00FP [12-24VDC| Pico 8" ] ] ] 3-pin pico (8 mm) connector w/NPN output only
SM440A-08-00 |SM441A-08-01 12-24VDC| Pico 8" |m [ ] u 3-pin pico (8 mm) connector w/NPN output only
SM440A-08-00FP|SM441A-08-01FP [12-24VDC| Pico 8" ] ] ] 3-pin pico (8 mm) connector w/NPN output only
SM440A-08-00 |[SM441A-08-10 12-24VDC| Pico 8" |m ] u 3-pin pico (8 mm) connector w/NPN output only
SM440A-08-00FP|SM441A-08-10FP [12-24VDC| Pico 8" ] [ ] ] 3-pin pico (8 mm) connector w/NPN output only
SM440A-08-00 |SM441A-08-11 12-24VDC| Pico 8" |m ] m | 3-pin pico (8 mm) connector w/NPN output only
SM440A-08-00FP|SM441A-08-11FP [12-24VDC| Pico 8" ] ] m_ [ 3-pin pico (8 mm) connector w/NPN output only
SM450A-04-00 |SM451A-04-00 12-24VDC| Pico 4" |m ] u 4-pin pico (8 mm) connector
SM450A-04-00FP|SM451A-04-00FP [12-24VDC| Pico 4" ] ] ] 4-pin pico (8 mm) connector
SM450A-04-00 [SM451A-04-01 12-24VDC| Pico 4" |m ] u 4-pin pico (8 mm) connector
SM450A-04-00FP|SM451A-04-01FP [12-24VDC| Pico 4" ] ] ] 4-pin pico (8 mm) connector
SM450A-04-00 |[SM451A-04-10 12-24VDC| Pico 4" |m ] u 4-pin pico (8 mm) connector
SM450A-04-00FP|SM451A-04-10FP [12-24VDC| Pico 4" u ] u 4-pin pico (8 mm) connector
SM450A-04-00 |SM451A-04-11 12-24VDC| Pico 4" |m ] m_ | 4-pin pico (8 mm) connector
SM450A-04-00FP|SM451A-04-11FP [12-24VDC| Pico 4" ] ] m_ | 4-pin pico (8 mm) connector

All possible sensor configurations are not listed here.

Also available with 4-pin pico connectors, output pins reversed (SM460)
Also available with 4-pin micro connectors, output pins reversed (SM490)

5-22




Selection Chart
SM400 Series (cont.)

MICROSONIC® Thru-Beam

w
s 25
g . o 28
S o < O ©
== = | Transmitter 9> = Receiver
8, |Housing 3 5 3
5 s | & |e 2=|zlz8
= o - = . = = Tl8=s|5|58
£ = S @ < = < S| O |[O|Ocx
2 g 2 |22 |El2l 2 |2lwglolon
e & L |83 188 & | 5|SS|Z|ZF
SM450A-08-00° SM451A-08-00 12-24VDC|Pico 8" [ m u ] 4-pin pico (8 mm) connector
SM450A-08-00FP | SM451A-08-00FP [ 12-24VDC|Pico 8" ] ] ] 4-pin pico (8 mm) connector
SM450A-08-00 SM451A-08-01 12-24VDC|Pico 8" [m u u 4-pin pico (8 mm) connector
SM450A-08-00FP | SM451A-08-01FP [ 12-24VDC|Pico 8" ] ] 4-pin pico (8 mm) connector
SM450A-08-00 SM451A-08-10 12-24VDC|Pico 8" [m u u 4-pin pico (8 mm) connector
SM450A-08-00FP | SM451A-08-10FP [ 12-24VDC|Pico 8" ] ] ] 4-pin pico (8 mm) connector
SM450A-08-00 SM451A-08-11 12-24VDC|Pico 8" | m [ ] m | 4-pin pico (8 mm) connector
SM450A-08-00FP | SM451A-08-11FP [ 12-24VDC|Pico 8" ] ] m | 4-pin pico (8 mm) connector
SM480A-04-00 SM481A-04-00 12-24VDC|10'cable] 4" | m ] ] 4-pin micro (12 mm) connector
SM480A-04-00FP | SM481A-04-00FP | 12-24VDC|10'cablgl 4" ] ] ] 4-pin micro (12 mm) connector
SM480A-04-00 SM481A-04-01 12-24VDC|10'cablel 4" | m [ ] [ ] 4-pin micro (12 mm) connector
SM480A-04-00FP | SM481A-04-01FP | 12-24VDC|10'cablg] 4" n n n 4-pin micro (12 mm) connector
SM480A-04-00 SM481A-04-10 12-24VDC|10'cable] 4" | m ] ] 4-pin micro (12 mm) connector
SM480A-04-00FP | SM481A-04-10FP [ 12-24VDC|10'cablgl 4" ] ] ] 4-pin micro (12 mm) connector
SM480A-04-00 SM481A-04-11 12-24VDC|10'cable] 4" | m u m | 4-pin micro (12 mm) connector
SM480A-04-00FP | SM481A-04-11FP [ 12-24VDC|10'cablgl 4" u u W | 4-pin micro (12 mm) connector
SM480A-08-00 SM481A-08-00 12-24VDC|10'cable] 8" | m u ] 4-pin micro (12 mm) connector
SM480A-08-00FP | SM481A-08-00FP |12-24VDC|10'cablel 8" u u [ ] 4-pin micro (12 mm) connector
SM480A-08-00 SM481A-08-01 12-24VDC|10'cable] 8" | m ] ] 4-pin micro (12 mm) connector
SM480A-08-00FP | SM481A-08-01FP | 12-24VDC|10'cablg] 8" ] ] ] 4-pin micro (12 mm) connector
SM480A-08-00 SM481A-08-10 12-24VDC|10'cable] 8" | m u u 4-pin micro (12 mm) connector
SM480A-08-00FP | SM481A-08-10FP [ 12-24VDC|10'cablg] 8" ] ] ] 4-pin micro (12 mm) connector
SM480A-08-00 SM481A-08-11 12-24VDC|10'cable] 8" | m u m | 4-pin micro (12 mm) connector
SM480A-08-00FP | SM481A-08-11FP [12-24VDC|10'cablg] 8" u u m | 4-pin micro (12 mm) connector

All possible sensor configurations are not listed here.

Also available with 4-pin pico connectors, output pins reversed (SM460)
Also available with 4-pin micro connectors, output pins reversed (SM490)
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MICROSONIC®
remote ultrasonic
sensors put precise,
thru-beam sensing in
hard-to-reach areas

Utilizing the same world-leading
ultrasonic sensing technology built
into the SM100 series of
MICROSONIC® thru-beam sen-
sors, the SM700 series of remote
thru-beam sensors takes the ac-
curate detection of objects almost
anywhere. Stainless steel armor
cables, available in three different
lengths, 508 mm (20"), 1016 mm
(40") and 1270 mm (50"), link se-
lected standard SM100 series
thru-beam transmitters and re-
ceivers with the remote stainless
steel probes. Designed for ex-
tremely tight areas where it is ei-
ther difficult or impossible to
mount and use the SM100 series
sensors, these remote sensors
have right-angle style probes to
further facilitate thru-beam setup
and operation.

Unlike photoelectrics, these
stainless steel remote sensors are
virtually unaffected by splashing
food, caustic cleaning solutions,
frequent high-pressure wash-
downs, humidity, changing light
conditions or colors, dust, and
ambient noise. The rugged sen-
sors need no maintenance and

require no sensitivity adjust-
ments to compensate for incon-
sistent product materials.

Response times, ranging
from 4 ms down to 0.6 ms,
make the MICROSONIC® Model
SM700 series of remote thru-
beam sensors particularly ef-
fective in critical, high-speed,
machine process applications.
These applications include:
double sheet (tissue) detection,
film and web hole detection,
lead-edge gating, edge-guide
monitoring, and transparent ob-
ject detection.

The 12 to 24 VDC circuitry and
output signal make these sen-
sors directly compatible with
many programmable logic con-
trollers, computers, and other
logic control systems.

Model SM700 Series

MICROSONIC®
Remote
Thru-beam
Sensors

o [deal for limited

spaces

* High repeatability
and reliability

e Self contained

e Sensing range
381 mm (15")

* Meets NEMA 4X
(indoor use only)/
IP67 standards
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Operation

The MICROSONIC® sensors are con-
tinuous-wave devices that consist of
an ultra-high-frequency transmitter and
receiver positioned opposite each other,
illustrated at right, at a distance of up
to the range of 381 mm (15"). During
operation, the transmitter sends a con-
tinuous ultrasonic beam which is picked
up by the receiver. When an object of
any material or shape passes between
the transmitter and receiver and breaks
the beam, object presence is detected
and the output of the receiver switches.

With all circuitry compactly sealed in
the stainless steel transmitter and re-
ceiver probes, the MICROSONIC® sen-
sors boast a narrow, constant, high-fre-
quency sonic beam for high sensing
resolution.

The thru-beam sensing mode is set
up by mounting the sensors on the
same axis opposite each other as
shown in Figure 1. The distance (range)
between the transmitter face and re-
ceiver face can be up to 381 mm (15").

Positioning of the transmitter and re-
ceiver for operation is extremely impor-
tant for the reliable detection of objects,
particularly small ones. As the figure
also shows, the width of the transmit-
ted sound beam initially expands at a
rate of 10 degrees (5 degrees each side
of the common axis) as the distance
between the transmitter and receiver in-
creases. This means that if the dis-
tance between the transmitter and re-
ceiver is too great and the object is too
small, it is possible for the beam to
“wrap around” the object enough to not
cause the receiver output to switch, as
shown in Figure 2.

Therefore, reliable detection of small
objects is achieved when the objects
are allowed to pass near the face of
either the transmitter or receiver. This
may also be achieved by moving the
probes closer together as shown in Fig-
ure 3.

Where sensnsing distances are ad-
versely affected as the environment be-
comes more contaminated, the
MICROSONIC® sensors remain con-
stant under adverse conditions where
other sensor types fail.

5-26

TRANSMITTER RECEIVER

OBJECT

In =

TRANSMITTED BEAM[_]

EFFECTIVE RECEIVED BEAM []

Figure 1, Thru-beam Pattern and Range

TRANSMITTER

RECEIVER

Figure 2

TRANSMITTER RECEIVER

Figure 3




Mounting Accessories

The Model SM700 series remote thru-
beam sensors should be mounted in
brackets that allow them to be adjusted
for proper alignment on the same axis.

Hyde Park offers the Model AC201
stainless, right-angle, single-thru-beam-
sensor, mounting bracket and the Model
AC213 stainless and Teflon, remote
sensing probe mounting bracket which
are illustrated, with dimensions, on
Page 5-28.

Electrical Wiring

Cable Style

Remote Transmitter Models, Standard
Cable Length3m (10")

SM701,701R4, 701R5

g \SENSING FACE

RED (12-24 VDC)
BLK (GRD)
SHD (GRD)

11/4-18 THREADS

Quick-disconnect

(Watertight) Style

Remote Transmitter Models with Model
AC107, 7/8-16 mini, 2-conductor,4 m
(12") Mating Connector Cable
SM700WTC, 706WTC

Fy

Variable-power potentiometer on
Model SM705WTC only.

/ BROWN - PIN B BROWN
d (12-24 VDC) (12-24 VDC)
BLUE PINA BLUE (GRD)
VIEW OF
1 1/4-18 EF
1ATHREADS e o PLUG END

Remote Receiver Models and Model
AC108, 7/8-16 mini, 3-conductor, 4 m
(12") Mating Connector Cable
SM750WTC

'y

Remote Receiver Models, Standard Cable

Length3m (10
SM751, 755, 756, 756R4, 759

g \SENSING FACE
—ﬁ RED (12-24 VDC)
WHT (OUT SIG)

AWA

27 % BLK (GRD)
SHD (GRD)

LED INDICATOR

ON RECEIVER

11/4-18 THREADS

Quick-disconnect
(Amphenol) Style*

Remote Transmitter Models with Model

AC100 Amphenol, 2-conductor, 3m
(10" Mating Connector Cable:SM700,
705

A (B(%G%[GF)"NC BLACK (OUT SIG)
yt BROWN - PIN B BROWN (12-24 VDC) %
7 (12-24VDC) BLUE (GRD)
/ VIEW oF 7 %RUS)- PINA M
1 1/4-18 EF PLUG END
Receiver Outputs
NPN SINKING*
Internal External
Brn or Red
QO +V
Blk or Wht
LOAD O +V
- el
Blu or Blk

PNP SOURCING *

Internal External

= N il RedorBm 3

a

RED (12-24 VDC) PIN B E

BLK (COM.) PIN A IE

SHD (SOURCE GRD) %

11/4-18 EF -

1A THREADS PNP g

Remote Receiver Models with Model Wht or Blk 2

AC150 Amphenol, 3-conductor, O LOAD &

3 m (10") Mating Connector Cable: Blk or Blu =
SM750, 754, 757, 758

iy

L LED INDICATOR
ON RECEIVER

11/4-18 EF
1ATHREADS

* Cable conductor colors vary, dependent upon
RED (12:24 VDC) PINB the sensor model number.
WHT (OUT SIG) PIN C
BLK (GRD) PINA

SHD (SOURCE GRD)

* Use Belden Cable No. 8423 and No. 9154 to extend receiver
and transmitter cable length, respectively. Maximum recom-

mended cable length is 152 m (500").

5-27



Dimensions

Cable Style

Remote Transmitter Models: SM701,
701R4, 701R5

SENSING FACE 1.000
" ﬂ (25 mm)

2.875
1125 (7.30 cm
2.86 c
1/2 NPT 1/2 NPT

CABLE END CABLE END
10' LONG OR 10' LONG OR

CONNECTOR CONNECTOR

STAINLESS STEEL
ARMOR CABLE LENGTHS
508mm (20")

1016mm (40")

1270mm (50™)

il

NUT, XA438

NUT, XA438

(ONE FURNISHED) LED INDICATOR (ONE FURNISHED)
11/4-18 THREADS ON RECEIVER 11/4-18 THREADS
Quick-disconnect Remote Receiver Models: SM751, 755,

(Amphenol) Style 756, 756R4, 759

Remote Transmitter Models: SM700,
705

SENSING FACE 1.000
i f 'f (25 mm)
3.575 | L 3.575 :;:
(9.08 cm) 088 ©08cm) oo 500
1 - - - (13 mm)
| 1142 (7.32 cm) (7.32 cm) 1.142
(2.90 cm) 2.90 cm
/R

( )
STAINLESS STEEL

‘ 6 2 S B ‘ ARMOR CABLE LENGTHS
508mm (20")
@ AN 4R 1016mm (40")
f §\J@ QKJ@ 1270mm (50"
11/4-18 EF 11/4-18 EF
-24 EF VIEW OF VIEW OF LED INDICATOR

1A THREADS 5/8 PLUG END PLUG END ON REGEIVER 1A THREADS

Variable-power potentiometer on 5/8-24 EF

Model SM705 only

Remote Receiver Models: SM750, 754,
757,758
Quick-disconnect
(Watertight) Style
Remote Transmitter Models:
SM?OOWTC, 705WTC i@ ( 215.0321 )

3.375 | I 3.375 :;:
(8.57 cm) 288 (8.57 cm) .88 .500
T i1ea , 320m 7320m 1 1a (13 mm)
T@.90 cm) .90 cm

STAINLESS STEEL
ARMOR CABLE LENGTHS
- 508mm (20")“
F ﬁ @ i 2o )
1 1/4-18 EF 7/8-16 UNF
1ATHREADS : : PLUG END PLUS END vee ””FM LD INDICATOR 1A THREADS
on Moter SMPOBATC oy ON RECEIVER
Remote Receiver Model: SM750WTC
Mounting Accessories
Model AC201, Stainless, right-angle, single-thru- Model AC213, Stainless and Teflon, remote sensing
beam-sensor, mounting bracket, slotted for adjust- probe mounting bracket
ment R.750
1.91 cm

— /—,7
.750 /\
e we | R

I

1.266 DIA
3.22cm \
(SN R 204DIATHRU
.96 cm 0.52cm
1.186
s34 o
? .064
1.00 0.16 cm
2.54 cm l N

- - J:’:i > - 438
150 T 111cm

3.81cm 128
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General Specifications
Sensing

Range: 381 mm (15")
Sonic Frequency: 180 kHz
Minimum-size Detection: 9.5 mm (0.375") with
object close to sensor
Repeatability: 0.30 mm (0.012") max.
Power Requirements
Supply Voltage: 12 to 24 VDC + 10%, regulated
supply
Current Consumption: 60 mA max.
(excluding load) per set
Power Consumption: 1.2 W max.
(excluding load) @ 15 VDC per set
Output
NPN Sinking: 0 to 50 V, max.
Maximum on state voltage 0.2 V @ 100 mA
PNP Sourcing: 100 mA @ 24 VDC, max.
Receiver red LED “ON” when beam is received

ResponseTime

“On” 0.6 ms or 4 ms

(Model dependent - see selection chart)
“Off” 0.6 ms or 4 ms

(Model dependent - see selection chart)

Indicators

Transmitter: None

Receiver:
Red LED: llluminated when sonic energy is
received, regardless of output state.

Connections

Cable Style Models:
Transmitter: 305 cm (10'), 20 AWG, foil shield,
lead-free, PVC jacket, 2-conductor
Receiver: 305 cm (10'), 22 AWG, foil shield,
lead-free, PVC jacket, 3-conductor
Connector Style Models:
Amphenol (nonwatertight) quick-disconnect
style models:
Model AC100, Transmitter:
305 cm (10'), 20 AWG, foil shield,
lead-free, PVC jacket, 2-conductor
Model AC150, Receiver:
305 cm (10'), 22 AWG, foil shield,
lead-free, PVC jacket, 3-conductor
Watertight (WTC) quick-disconnect style models:
Model AC107, Transmitter:
7/8-16 mini, 4 m (12'), 18 AWG, 2-
conductor
Model AC108, Receiver:
7/8-16 mini, 4 m (12'), 18 AWG, 3-
conductor

Protection

Power Supply: ESD
Outputs: ESD

Environmental

Operating Temperature Range:
0° to 60°C

Storage Temperature Range: -40° to 100°C
(-40° to 212°F)

Operating Humidity: 100%

Protection Ratings:
Cable Style: NEMA 4X (indoor use only), IP67
Amphenol Quick-disconnect: NEMA 1
Watertight Quick-disconnect: NEMA 4X (indoor

use only), IP67

Chemical Resistance: Resists most acids and
bases, including most food products. Polypropy-
lene transducer face is available to provide
resistance to corrosive chemicals, solvents,
and steam.

Construction

Housing: Shock and vibration resistant
Case: Stainless steel
Remote Cable: Stainless steel armor
Transducer Face: silicone rubber, standard
Sensor Cables: Nontoxic PVC jacket
LED: Polycarbonate

Accessories

Model AC100, 2-conductor, transmitter connector
cable, 3 m (10'), for all SM700 series Amphenol
connector-style transmitters

Model AC107, Straight, 7/8-16 mini, 2-pin, 2
conductor, mating connector cable, 4 m (12'), for
all SM700 series watertight, connector-style,
transmitters

Model AC108, Straight, 7/8-16 mini, 3-pin, 3
conductor, mating connector cable, 4 m (12'), for
all SM700 series watertight, connector-style
receivers

Model AC150, 3-conductor, receiver connector
cable, 3 m (10'), for all SM700 series Amphenol
connector-style receivers

Model AC160, Cable grip for all cable-style,
thru-beam sensors

Model AC201, Stainless, right-angle, single-thru
beam-sensor, mounting bracket, slotted for
adjustment

Model AC213, Stainless and Teflon, remote sensing
probe, mounting bracket

See page 7-1 for accessory photos.

5-29

=
g
w
=
=
[
-
=
@

e
2
(=]
7]
[=]
©
o
=




Transmitter Selection Chart
SM700 Series

MICROSONIC® Remote Thru-Beam

X o o
- 2 = S £
-1 S T o o <
g = = 5 = EZZ 2 o £
Transmitter g3 N €2 & g33 2 % 2 g
Model No. o = =2 oh = =T @ o O o
SM700e SM750 12-24VDC | Quick Disconnect Stainless |381mm(15" Amphenol connector
SM754 12-24VDC [ Quick Disconnect Stainless |381mm(15" Amphenol connector
SM757 12-24VDC | Quick Disconnect Stainless |381mm(15" Amphenol connector
SM758 12-24VDC [ Quick Disconnect Stainless |381mm(15" Amphenol connector

SM701e SM751 12-24VDC [ 305cm(10') cable [4X, IP67 |Stainless [ 381mm(
SM755 12-24VDC [ 305cm(10') cable [4X, IP67 |Stainless [381mm(
SM756 12-24VDC | 305cm(10') cable |4X, IP67 |Stainless [381mm(
SM754 R4 |12-24VDC | 305cm(10') cable [4X, IP67 [Stainless|381mm(
SM759 12-24VDC | 305cm(10') cable |4X, IP67 |Stainless [381mm(
SM701 R4 [SM751 12-24VDC | 305cm(10') cable |4X, IP67 |Stainless [381mm(
SM755 12-24VDC [ 305cm(10') cable [4X, IP67 |Stainless [381mm(

SM756 12-24VDC | 305cm(10') cable |4X, IP67 |Stainless [381mm(

SM756 R4 [12-24VDC [ 305cm(10') cable [4X, IP67 |Stainless [381mm(

SM759 12-24VDC | 305cm(10') cable |4X, IP67 |Stainless [381mm(

SM701 R5 |SM751 12-24VDC | 305cm(10") cable |4X, IP67 [Stainless |381mm(
(

(

(

(

(

(

(

(

1016mm(40")

1270mm(50")

SM755 12-24VDC | 305cm(10') cable |4X, IP67 |Stainless [381mm
SM756 12-24VDC | 305cm(10') cable |4X, IP67 |Stainless [381mm
SM756 R4 [12-24VDC | 305cm(10') cable [4X, IP67 |Stainless |381mm
SM759 12-24VDC | 305cm(10') cable |4X, IP67 |Stainless [381mm
SM705 SM750 12-24VDC [ Quick Disconnect Stainless |381mm
SM754 12-24VDC | Quick Disconnect Stainless |381mm
SM757 12-24VDC [ Quick Disconnect Stainless |381mm
SM758 12-24VDC [ Quick Disconnect Stainless |381mm

Variable power, Amphenol connector
Variable power, Amphenol connector
Variable power, Amphenol connector
Variable power, Amphenol connector

Al alalalalalalalalalalalalaalalalS A==

* = Most commonly stocked sensors
*NEMA Rating for indoor use only

All possible sensor configurations are not listed here.
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Receiver Selection Chart
SM700 Series (cont.)

MICROSONIC® Remote Thru-Beam

* [ — .
. . 2 | g g =k
g5 S s ET o« < 2 °
== . 5 o = o o =) ® 2 22 <
. EZ 5 5 8 < es2| £ 2o S 5231
Receiver §§ T c2 = 232 2 = o2 £E=3
Model No. == L2 3S& = EC 2 3 g8 = £S5
SM750 |SM700 12-24VDC | Quick Disconnect Stainless | 381mm(15") On 4ms, Off 4ms |NPN Sinking,
Amphenol connector
SM705 12-24VDC | Quick Disconnect Stainless | 381mm(15") On 4ms, Off 4ms [NPN Sinking,
Amphenol connector
SM751e  |SM701 12-24VDC | 305cm(10') cable |4X, IP67| Stainless | 381mm(15") On 4ms, Off 4ms [NPN Sinking
SM701 R4 [12-24VDC | 305cm(10') cable |4X, IP67| Stainless | 381mm(15") On 4ms, Off 4ms |NPN Sinking
SM701 R5|12-24VDC | 305cm(10') cable [4X, IP67| Stainless | 381mm(15") On 4ms, Off 4ms [NPN Sinking
SM754 SM700 12-24VDC [ Quick Disconnect Stainless | 381mm(15") On .6ms, Off .6ms|NPN Sinking,

Amphenol connector
SM705 12-24VDC | Quick Disconnect Stainless | 381mm(15") On .6ms, Off .6ms|NPN Sinking,
Amphenol connector
) On .6ms, Off.6ms |NPN Sinking
) On .6ms, Off.6ms [NPN Sinking
) On .6ms, Off.6ms |NPN Sinking
) On 4ms, Off 4ms [PNP Sourcing
) On 4ms, Off 4ms |PNP Sourcing
)

)

)

)

)

SM755 SM701 12-24VDC | 305cm
SM701 R4 [12-24VDC [ 305cm

(10') cable |4X, IP67]| Stainless [381mm(15

(10') cable |4X, IP67]| Stainless [381mm(15

SM701 R5]12-24VDC | 305cm(10') cable | 4X, IP67( Stainless | 381mm(15

SM756 SM701 12-24VDC [305cm(10') cable [4X, IP67| Stainless [381mm(15
SM701 R4 ]12-24VDC | 305cm(10') cable | 4X, IP67( Stainless | 381mm(15

(10" (15

(10" (15

(10" (15

) (15

(15

SM701 R5[12-24VDC | 305cm(10') cable |4X, IP67| Stainless | 381mm
SM756 R4[SM701 12-24VDC [305cm cable |4X, IP67]| Stainless | 381mm
SM701 R4 [12-24VDC | 305cm cable [4X, IP67| Stainless | 381mm
SM701 R5[12-24VDC | 305cm(10') cable [4X, IP67| Stainless | 381mm

On 4ms, Off 4ms |PNP Sourcing
1016mm(40")On 4ms, Off 4ms |PNP Sourcing
On 4ms, Off 4ms [PNP Sourcing
On 4ms, Off 4ms |PNP Sourcing

SM757 SM700 12-24VDC | Quick Disconnect Stainless | 381mm(15" On .6ms, Off.6ms [PNP Sourcing,
Amphenol connector
SM705 12-24VDC | Quick Disconnect Stainless | 381mm(15") On .6ms, Off.6ms [PNP Sourcing,
Amphenol connector
SM758 SM700 12-24VDC | Quick Disconnect Stainless | 381mm(15") On 4ms, Off 4ms [PNP Sourcing,
Amphenol connector
SM705 12-24VDC | Quick Disconnect Stainless | 381mm(15") On 4ms, Off 4ms [PNP Sourcing,
Amphenol connector
SM759 SM701 12-24VDC | 305cm(10') cable |4X, IP67| Stainless | 381mm(15") On .6ms, Off.6ms [PNP Sourcing
SM701 R4 ]12-24VDC | 305cm(10') cable | 4X, IP67( Stainless | 381mm(15") On .6ms, Off.6ms [PNP Sourcing
SM701 R5 | 12-24VDC | 305cm(10") cable 4X, IP67 | Stainless | 381mm(15") On .6ms, Off.6ms |[PNP Sourcing

* = Most commonly stocked sensors
*NEMA Rating for indoor use only

All possible sensor configurations are not listed here.
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Extremely reliable
thru-beam sensing in a
smaller package and
ranges up to 1016 mm
(40°)

They are miniature in size, pow-
erful in sensing capability, and the
product of the same reliable,
world-leading ultrasonic technol-
ogy built into the original
MICROSONIC® SM100 series.
The SM800 series of thru-beam
sensors is available in 18 mm
FDA rated ULTEM® plastic and
stainless steel barrel housings
and in ULTEM® plastic “flat-pro-
file” housings designed for small-
object applications where instal-
lation space is limited. “Across-
the-line” sensing versatility in-
cludes standard sensing ranges
of 102 mm (4") and 305 mm (12")
and extended sensing ranges of
610 mm (24") and 1016 mm (40").

The SMB800 thru-beam sen-
sors are ideal for detecting small
objects of any color or material
that are transparent or opaque,
regular or irregular shaped, as well
as those with either poor reflec-
tive or fully sound-absorbing sur-
faces. Response times of either
4 ms or 0.4 ms allow the detec-
tion of objects moving at speeds
of over 2000 units per minute.
“Smart” sensor enhancements in-
clude clean switching delay and

output polarity variations.

With protection ratings of
NEMA 4X (indoor use only) and
IP67, the sensors are resistant
to dust, 100% humidity, most
acids and bases, and high-pres-
sure washdowns that often
leave water buildup on the sens-
ing face. Unlike photoelectrics,
these miniature thru-beam sen-
sors are virtually unaffected by
splashing food, caustic clean-
ing solutions, and changing light
conditions or colors. Shielding
and filtering makes the fully en-
capsulated sensors highly im-
mune to radiated or conducted
energy. They are also tolerant
of high noise levels, vibration,
and a storage temperature range
of -10°to 100° C.

Equipped with sinking type
(NPN) and sourcing type (PNP)
outputs, the 12 to 24 VDC cir-
cuitry and output signal make
these sensors directly compat-
ible with many programmable
logic controllers, computers, and
other logic control systems.
Available in either cable or “mi-
cro” connector style, the re-
ceiver units of the CE certified
sensors have an amber LED
that illuminates when sonic en-
ergy is received, regardless of
output state. The micro connec-
tor style receivers are also
equipped with a green LED to

MICROSONIC®
Thru-beam
Sensors

e |[deal for small
object detection

» Sensing ranges up to
1016 mm (40")

e Available in barrel or
flat-profile types

e [deal for limited space
installations

e CE certified

indicate that power is being sup-
plied to the sensor.

Rugged, robust, and easy to
set up, these sensors need no
maintenance and require no sen-
sitivity adjustments to compen-
sate for inconsistent product
materials.

Applications include the de-
tection of such objects as clear
2-liter P.E.T. bottles, metal parts
as small as 6.4 mm (0.25") di-
ameter, powdery products,
shaped cans, photographic
films, fabrics, and corrugated
boxes up to 991 mm (39") wide.
They are the solution for lead-
edge detection and for a wide
variety of applications that re-
quire repeatable and reliable,
cost-effective sensing perfor-
mance day in and day out.

=
g
w
2
=
©
F
=
=]

o
=
o
(7]
o
0©
o
=

5-33

SENSORS




Operation

The SM800 series sensors are con-
tinuous-wave devices that consist of a
high-frequency transmitter and a re-
ceiver positioned opposite each other,
illustrated at right, at a distance of up
to 1016 mm (40"). During operation,
the transmitter sends a continuous ul-
trasonic beam which is picked up by
the receiver. When an object of any
material or shape passes between the
transmitter and receiver and breaks the
beam, object presence is detected and
the output of the receiver switches. Or,
when a hole allows the beam to pass
through to the receiver, the output of
the receiver switches.

With all circuitry compactly sealed in
the plastic and stainless steel transmit-
ter and receiver probes, the
MICROSONIC® sensors boast a nar-
row, constant, ultra-high frequency
sonic beam for high sensing resolution.
The sensors are available in two differ-
ent operating frequencies: 500 kHz for
a standard sensing range of up to 305
mm (12") and 200 kHz for an extended
sensing range of up to 1016 mm (40").

The thru-beam sensing mode is set
up by mounting the sensors on the
same axis opposite each other as
shown in Figure 1.

Positioning of the transmitter and re-
ceiver for operation is extremely impor-
tant for the reliable detection of objects,
particularly small ones. As the figure
also shows, the width of the transmit-
ted sound beam initially expands at a
rate of 10 degrees (5 degrees each side
of the common axis) for the 500 kHz
models (and 20 degrees for the 200 kHz
models) as the distance between the
transmitter and receiver increases. This
means that if the distance between the
transmitter and receiver is too great and
the object is too small, it is possible for
the beam to “wrap around” the object
enough to not cause the receiver out-
put to switch, as shown in Figure 2.

Therefore, reliable detection of 13 mm
(0.5") inch wide or smaller objects is
achieved when the objects are allowed
to pass near the face of either the trans-
mitter or receiver. An alternative ap-
proach is to position the transmitter and
receiver on parallel axes, as shown in
Figure 3, so as to reduce the amount
of beam reaching the receiver.

Where sensing distances are ad-
versely affected as the environment
becomes more contaminated, the
MICROSONIC® sensors remain con-
stant under adverse conditions where
other sensor types fail.
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Mounting

The Model SM800 series sensors
should be mounted in brackets that al-
low them to be adjusted for proper align-
ment on the same axis. Hyde Park of-
fers the Model AC226 stainless and
polyamide conveyor-rail clamp/bracket
set, Model AC227 large, right-angle,
stainless mounting bracket, Model
AC228 small, right-angle, stainless,
mounting bracket, Model AC231
straight, stainless, mounting bracket
and Model AC232 s-shaped, stainless,
mounting bracket which are illustrated
with dimensions, on Pages 5-37 and 5-
38.

Electrical Wiring

The sensor wires must be run in
conduit free of any AC power or
control wires.
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Figure 3

Model Reference Guide - SM800 Series

Use the guide below to ensure the correct model number is specified for the
application. Please note that not all sensor model combinations are available.

EXAMPLE MODEL: SM801-A-40 -01S
MICROSONIC® Product Series T

Power/Connection Type
0...12 to 24 VDC / cable style

5...12 to 24 VDC / “micro” connector style
Sensing Type
0...Transmitter
1...Receiver

Design Level
A...Applies to all models
Sensing Range
04...Low-power: 102 mm (4")*
12...Standard: 305 mm (12")
24...Extended-range: 610 mm (24")
40...Extended-range: 1016 mm (40")
Sensing Variations - Transmitter
00...Standard
02...Variable power
Sensing Variations - Receiver***
00...N.O. Output, 4 ms on & off
01...N.O. Fast Response, 0.4 ms on & off
10...N.C. Output, 4 ms on & off
11...N.C. Output, Fast Response, 0.4 ms on & off
Housing Types
...No letter indicates standard ULTEM®” - 18 mm dia. housing

FP...ULTEM®** flat-profile housing
S...SS3083 stainless steel - 18 mm dia. housing

* Used to detect narrow objects

** ULTEM®is a registered trademark of the General Electric Co.

***N.O. —“Normally Open," outputs off when beam broken E
N.C. —“Normally Closed," outputs on when beam broken g
=)
. [
Receiver (SM801, SM851) Outputs z
]
3
NPN Sinking and PNP Sourcing  Receiver Connector Pins 8
3
INTERNAL  :  EXTERNAL g
| BROWN
H DC WHITE 2 1 BROWN
' *) PNP/ Sourcing +121t0 24 VDC
' BLACK
NPN
~~ BLUE 3 4 BLACK
PNP : DC Com NPN / Sinking
WHITE
LOAD
] [LOAD] be
v BLUE Com
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65.00 mm
(2.550)

Dimensions |
I
H///W!WW/ M

Receiver Modef;r;smg foce

SMB801A-04-XX, 801A-12-XX, 801A-24-XX, 801A-40-XX SM
801A-04-XXS, 801A-12-XXS, 801A-24-XXS, 801A-40-XXS
74.00 mm

Barrel Cable Style
(ULTEM® plastic and stainless steel)

Transmitter Models: @ =
SMB800A-04-XX, 800A-12-XX,
800A-24-XX, 800A-40XX
SMB00A-04-XXS, 800A-12-XXS,
800A-24-XXS, 800A-40XXS

AMBER
LED
._a

18 mm x 1 mm
Thread

Il

$\HH|

I

Ewﬁm

R 1$m>w
5 AN

i HHWHH\

2.90) g
< 65.00 mm =|
Barrel Connector Style 5110 mm 220
(ULTEM® plastic and stainless steel) - (2012) ‘

Transmitter Models:
SM850A-04-XX, 850A-12-XX,

ﬂ ((Nll

M(NN/INH il HNINMIN/ i

18 mm (-0 L

18 mmx 1 mm
Thread

I\WH\WMW\ M\H ll
850A-24-XX, 850A-40-XX

HWHMHHHHWEJ\H\H Al
SMB850A-04-XXS, 850A-12-XXS,
850A-24-XXS, 850A-40-XXS Sensing face
Receiver Models:

SM851A-04-XX, 851A-12-XX, 851A-24-XX, 851A-40-XX SM851A-04-
XXS, 851A-12-XXS, 851A-24-XXS, 851A-40-XXS

l< 97.5 mm ol 14.70 mm
‘ (3.64) Ref ‘ “_’I‘ (580)

'Www%nWWMM%WWW_ g L
N T . cre

18 mm x 1 mm
Thread

H H ‘ )
\° ¢/
\12mmx1 mm

Thread

H\H\H\H P

’\H\HWH Hil

I\\\H\\t

Ml

105.66 mm
(4.16) Ref

GREEN LED

I/IHHIHIH//I

\\H\H\HHH\ -
I

I
\\HHHHHH H

I\H\HHHH NHHIUI/IIHN/ INH/
|

Ul Pzt "”W”'IE”EINH

|

AMBER LED Ref

Sensing face 18 mm x 1 mm “Flat-profile” Cable Style
74.00 mm . <30.00 mm | (ULTEM® plastic)
' (2912) (1.182) Transmitter Models:
16.25 mm Transmitter Models SM800A-04-XXFP, 800A-1 2-XXFP, 800A-
(640) frd | - 24-XXFP, 800A-40XXFP
f e i “Flat-profile” Cable Style
""" _ — (ULTEM® plastic)
Recelyer Models DZ Receiver Models:
SM801A-04-XXFP, 801A-12-XXFP,
<« 74.00 mm N 801A-24-XXFP, 801A-40-XXFP
(2:912) 4,50 mm 9.80 mm | 93.00 mm
(177) —>| ~— (386) | (3.66) Ref ‘
Transmitter b— | @) O Receiver Models
CG[ MC%%?LS 21.03};: @ so.ol mm ‘ "Cable” ']j:
(:828) (1.182)
L AL Y o
<« 40.00mm | 2405mm | 16.25mm
[At.12605]m(g1)(;3 1A © (1.575) ' (2.550) | (.640) f‘éﬂg ER Sensing face
Mounting holes Sensing face 13.79 mm (.543")

13.79 mm (.543")
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“Flat-profile” STREE
74,00 mm |
Connector Style ; Lo0n | .
(ULTEM® plastic) 16.25 mm Trapsmitier Models 16.25 mm Transmitter Models
(640) onnector (640) onnector
* [ ’ [
SM850A-04-XXFP, e 12mmx1mm oo
SMB50A-12-XXFP, W i
SMB850A-24-XXFP, oatver todel ootver todel
ecelver Moaels ecelver Moaels
SM85OA'40'XXFP "Connector" R "Connector"
7400 mm | Toread
: ' 4.50 mm 9.80 | 84.40 mm
(ULTEME® plastic) (177) »| }« (386) | 3.522)
12 mmx 1 mm +
Thread "\I;Iragslrmtter —— | T 0 O  Receiver Models
SM851A-04-XXFP, “Connector 21 03 mm 30,00 mm O Connector
SM851A-12-XXFP, e v q \ 5
SM851 A'24'XXFP, A 2405 mm | | jrﬁrr;:jx 1mm
AN- 40.00 mm : | 16.25 mm AMBER
SM851A-40-XXFP ﬁfe‘;]m(g‘x)D'A (1575) 2.550) "1 1" (640) LED Sensing face 13.79 mm (.543")
Mounting holes Sensing face 13.79 mm (.543")
Mounting Accessories Straight
AC117 Right-angle, M12 micro, 4- 145 micro, 4- ’ 12 STRAIGHT CONNECTOR HEAD
conductor, connector/cable assembly .4 stor. con- 423 WOODHEAD SERIES 8032X
i ilt-i i ’ 4-POLE GREEN LED
\QHVgrc:etl)\l/'ltillT’SI)n HEDs (for SMS1 series nector/cable CONNECTOR BLACKRER
> assembly, 5 m
Rt (16"), with built-in 12mm DIE-CAST ZINC
4%73 12 >, 147 mm ; - mm DIES ; HYDE PARK CABLE
4-POLE : (%8) LEDs (for SM851 EPOXY COATING (E COAT) (2-cond.) 5m LONG, BLACK
FEMALE .
CONNECTOR GREEN LED series connector- |3 -BLUE STRIP-BACK JACKET
style Receivers) |4 % BLACK AND FOIL 2
§YELLOW §GREEN
1 I~ +BROWN
3 - - BLUE AMBER LED 2 - WHITE
4f BLACK CONNECTOR CIRCUIT
; NPN-TYPE
(] YELLOW [] GREEN|
; [ +BROWN Straight
2 - WHITE gnt, 1552
; STRAIGHT CONNECTOR HEAD:
CONNECTOR CIRCUIT N M12 micro, 2-conduc- 43 WOODHEAD SERIES 8032X
NPN-TYPE 2 tor, connector/cable 4-POLE BLACK REF
i ; FEMALE .

Right-angle, M12 micro, 2= assembly, CONNECTOR SHIELD NOT CONNECTED
conductor, connector/cable assembly 5m (16') (for Do DIE-GAST ZING " ATCONNEGTOR END
(for SM850 series Transmitters) SM850 Series, EPOXY COATING (E COAT) % LYDE PARK CABLE

flat-profile, po— T (4-cond.) 5m LONG, BLACK
e e S connector-style 4e—NC STRIP BACK JACKET
et & (58) Transmitters) fe——— BROWN \
COFI\IIEI\’YIIEACL'II'EOR v 2e—NC \
Straight,
M12 micro, 4- 12 STRAIGHT CONNECTOR HEAD:
3 | eiue conductor, connec- 493 WOODHEAD SERIES 8032X
— 4-POLE
e tor/cable assembly,  rewmale BLACK REF.
1 L .BROWN 5m (16") (for CONNECTOR SHIELD NOT CONNECTED
. SM851 Series, flat- 12mm DIE-CAST ZINC, AT CONNECTOR END

: EPOXY COATING (E COAT) HYDE PARK CABLE
R A profile, connector- (4-cond.) 5m LONG, BLACK

style Receivers) N e STRIP-BACK JACKE
AC226 Stainless and polyamide 4e—"BLACK AND FOIL 2"
conveyor-rail clamp/bracket set 1e————— BROWN
(for 18 mm barrel sensors) 2o WHITE

=
g
wl
@
=
[
X
=
e

e
2
=]
\n
[=]
[
Q
=

Large, right-angle, stainless,

S am mounting bracket (for 18 mm barrel sensors) 572 mm
[ T(gosn) T
88.9 mm +.38 W +.015 28.6 mm
(3.50) — 6.35 mm %% (250" *015) TYP. — B
12.7 mm (.50") T

y .  E— — 50.8 mm
L ‘ f (2.00")
2.3 mm
RAIL "
- 12.70 mm (.500") @ @ (.093 ‘

25.4 mm
BRACKET (1.00" \
6.3 mm x 25.4 mm x (89 mm or 127 mm)
(1/4x1.00x [3 1/21g or 5.0 Ig)) ~— i + N
CLAMP f T
28 mm x 33 mm x 58.42 mm 9.7 mm 38.10 mm 18.52 mm (.729") DIA
(1.10x 1.30 x 2.30) (.38") ~ (1.500") 18.14 mm (.714") DIA
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Mounting Accessories (cont.)

Straight, stainless mounting bracket

(for flat-profile sensors)

S-shaped, stainless mounting bracket

(for flat-profile sensors)

56.40 mm
(2.220) 44.45 mm
5'(531?{11 40.00 mm 5.64 mm (.790)
» R 0 S e
56.40mm . e e o . J——
5.50 mm (2220 tlfé d; TN \' -
(217 40.00 mm 5.64 mm 274 21.00mm|, /Ny
(1.575) [ (221) —'l_ (.1org)m (.sjazl d} N 3%.15008m
C@*****T@***\ [N = C é? _
- | H Tt T T T T N\
21(()gzng)n: ' C, : | 7‘29301‘31 R \Outline of l
. - Flat-profile series
I AU !
L é ~ ’ | | H T* 4.20mm DIA \ R 1.57mm
Y ____ 2 U - o 2336 (4x) (.062)
79.00 mm Outline of (:920) 7.14 mm TYP.
(3.110) \Flat-profile series L I (281)
~ 4420mm DIA LN .
2336 mm 9 } 36.58 mm 9.90 mm
(.920) | _7.14mm 7.40 mm (1.440) (.390)
| (.281) (:291)
¥ 36.58 mm 9.90 mm B
7.40 mm (1.440) (:390)
(:291)
Small, right-angle, stainless, mounting bracket Mark: ~ conformity is declared to:
f 1 8 b ’ |g g ’ ’ g EN61010-1:1990 including amend. No. 1:1992
(for 18 mm barrel sensors) 28.6 mm (1.13) and amend. No.2:1995, EN50082-1, EN55011
14.3 mm (.56") Group 1 Class B.
" 4.78 mm +38 (188" +015) TYP,
7.92 mm (%12) +1 T Imm o —0?) Declaration of Conformity available upon request
T
1270mm || ZSLm 881 mm E3 NG i ibrati i
500" ‘ (os0  (1:507) 3(91.7521“;n T Housing: Shock and vibration resistant
fL . 7 ) l 2(51.% Bn;n 1 ?‘52 m) m Cask;aI (ba:reltan(ngi—Zrofile tyg;es): ULTEM®*
.00" 729" ue plastic pprove
" 17.48 mm |
5.6 mm (22 )J (-688") TR TH 1?:;?41')"1 (SS3083 stainless steel available for barrel types)

General Specifications
Sensing

Ranges:

102 mm (4"), 305 mm (12"),

610 mm (24"), 1016 mm (40")
Sonic Frequency:

500 kHz: 102 mm (4") & 305 mm (12") ranges

200 kHz: 610 mm (24") & 1016 mm (40") ranges
Minimum-size Detection:

12.7 mm (0.50") at 102 mm (4") range

25 mm (1.0") at 305 mm (12") range

38 mm (1.5") at 610 mm (24") range

114 mm (4.5") at 1016 mm (40") range
Repeatability: 0.79 mm (0.031") typical

Supply Voltage: 12 to 24 VDC + 10%,
regulated supply
Current Consumption: 90 mA per set
Power Consumption: 2.2 W max. @ 24 VDC per set

NPN Sinking: 0 to 30 V

Maximum on state voltage 0.2 V @ 100 mA

PNP Sourcing: 100 mA @ 24 VDC, max.
Receiver amber LED “ON” when beam is received

“On” 0.4 ms or 4 ms

(Model dependent - see selection chart)
“Off” 0.4 ms or 4 ms

(Model dependent - see selection chart)

Transmitter: None

Receiver:
Amber LED: llluminated when sonic energy is
received, regardless of output state.
Green LED: Indicates that power is being
supplied (“micro” connector style only).
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Transmitter cable style model SM800 series:
3 m (10", 24 AWG, foil shield, lead-free,
PVC jacket 2-conductor

Transmitter connector style model SM850 series:

Model AC118 M12 micro, watertight quick-
disconnect, right-angle, 5 m (16'), 12 mm,
24 AWG, 2-conductor, foil shield

Receiver cable style model SM801 series:
3 m (10", 24 AWG, foil shield, lead-free,

PVC jacket 4-conductor

Receiver connector style model SM851 series:
Model AC117 M12 micro, watertight quick-
disconnect, right-angle, 5 m (16'), 12 mm,
24 AWG, 4-conductor, foil shield
(Note: Connector-style sensor does not have
LEDs. The cable assembly provides this
feature.)

Power Supply: Current-limited over-voltage, ESD,
reverse polarity

Outputs: Current-limited over-voltage, ESD,
over-current

Operating Temperature Range:
0° to 60°C
Storage Temperature Range: -40° to 100°C
(-40° to 212°F)
Operating Humidity: 100%
Protection Ratings:
Cable Style: NEMA 4X (indoor use only), IP67
Watertight “micro” quick-disconnect:
NEMA 4X (indoor use only), IP67
Chemical Resistance: Resists most acids and
bases, including most food products.

Transducer Face: Silicone rubber - gray

Sensor Cables: Lead-free PVC jacket,
black (Model AC117)

LED: Polycarbonate

*ULTEM®is a registered trademark of The General Electric
Co.

Accessories

, Right-angle, M12 micro, 4-conductor,
connector/cable assembly, 5 m (16'), with built-in
LEDs, for SM851 series receivers

, Right-angle, M12 micro, 2-conductor,
connector/cable assembly, 5 m (16'), for SM850
series transmitters

, Straight, M12 micro, 4-conductor,
connector/cable assembly, 5 m (16'), with built-in
LEDs for SM851 series connector-style receivers

Stainless and polyamide conveyor-rail
clamp/bracket set

, Large, right-angle, stainless, mounting
bracket

, Small, right-angle, stainless, mounting
bracket

, Straight, M12 micro, 4-pin, 2
conductor, connector/cable assembly, 5 m (16'),
for SM850 series, flat-profile, connector-style
Transmitters
Straight, M12 micro, 4-conductor,
connector/cable assembly, 5 m (16'), for flat-
profile, for SM851 series, flat-profile, connector-
style receivers
, Straight, stainless, mounting bracket
S-shaped, stainless, mounting bracket
See page 7-1 for accessory photos.



Selection Chart
SM800 Series

MICROSONIC® Thru-Beam
1%} 2
_ < 2o
3 . o 25
22 = » =
Transducer Housing Transmitter Receiver
s & 5 8 2
= - S o z 59 =|s56
gq:_'? — (=} o * ': 7] g k=] o o % bl g8l e %
£ 2 s5 | 8.2 8 3 8 ¢85 g &g 3|3&
g g se |2 |2 8 EES|Z|l5|E| 8w cloz
= & £2 [ 85 |8 & @ 25| &|&H|S|&H|E5 =28
SM800A-04-00° SM801A-04-00e [12-24VDC [10' cable [ 4" | m [ u u
SM800A-04-00FPe|SM801A-04-00FPe [12-24VDC [10' cable | 4" | m . L]
SM800A-04-00Se  |SM801A-04-00Se [12-24VDC [10' cable | 4" [m [ ] n
SM800A-04-00 SM801A-04-01 12-24VDC |10'cable | 4" [m [ u u
SMB800A-04-00FP | SM801A-04-01FP [12-24VDC [10' cable | 4" [m . u
SMB800A-04-00S | SM801A-04-01S [12-24VDC [10' cable | 4" [m [ u u
SM800A-04-00 SM801A-04-10 12-24VDC [10'cable | 4" |m [ ] u
SMB800A-04-00FP | SM801A-04-10FP [12-24VDC [10' cable | 4" [m . u
SM800A-04-00S | SM801A-04-10S [12-24VDC [10' cable | 4" |m [ u u
SM800A-04-00 SM801A-04-11 12-24VDC |10'cable | 4" |m [ u u
SMB800A-04-00FP | SM801A-04-11FP [12-24VDC [10' cable | 4" |m . u
SM800A-04-00S | SM801A-04-11S  [12-24VDC [10' cable | 4" [m u u u
SMB800A-04-02 SM801A-04-00 12-24VDC [10' cable | 4" |m [ (=
SMB800A-04-02FP | SM801A-04-00FP [12-24VDC [10' cable | 4" |m [ m =
SM800A-04-02S | SM801A-04-00S [12-24VDC [10' cable | 4" |m [ (=
SM800A-04-02 SM801A-04-01 12-24VDC |10'cable | 4" |m [ u u
SMB800A-04-02FP | SM801A-04-01FP [12-24VDC [10' cable | 4" |m u u u
SMB800A-04-02S | SM801A-04-01S [12-24VDC [10' cable | 4" |m [ u u
SMB800A-04-02 SM801A-04-10 12-24VDC [10' cable | 4" |m [ u u
SMB800A-04-02FP | SM801A-04-10FP [12-24VDC [10' cable | 4" |m u u u
SM800A-04-02S | SM801A-04-10S [12-24VDC [10' cable | 4" |m [ u u
SM800A-04-02 SM801A-04-11 12-24VDC |10'cable | 4" |m [ u u
SMB800A-04-02FP | SM801A-04-11FP [12-24VDC [10' cable | 4" |m ] ] u
SM800A-04-02S | SM801A-04-11S  [12-24VDC [10' cable | 4" |m [ u u
SM800A-12-00 SM801A-12-00 12-24VDC |10' cable [12"|m u u u
SMB800A-12-00FP | SM801A-12-00FP [12-24VDC [10' cable |12"|m . L]
SM800A-12-00S | SM801A-12-00S  [12-24VDC [10' cable [12"|m [ u n
SMB800A-12-00e SM801A-12-01e  [12-24VDC [10' cable |12"|m [ u u
SMB800A-12-00FPe | SM801A-12-01FPe [12-24VDC |10 'cable | 12"(m = ]
SM800A-12-00Se | SM801A-12-01Se [12-24VDC [10' cable |12" |m u u u
SM800A-12-00 SM801A-12-10 12-24VDC |10' cable [12" [m u u ]
SMB800A-12-00FP | SM801A-12-10FP |12-24VDC [10' cable | 12" |m = ]
SMB800A-12-00S SM801A-12-10S  |12-24VDC [10' cable [12" |m ] u ]
SM800A-12-00 SM801A-12-11 12-24VDC [10' cable [12" |m u u u
SMB800A-12-00FP | SM801A-12-11FP [12-24VDC |10' cable [12" [m = u
SMB800A-12-00S | SM801A-12-11S  [12-24VDC [10' cable |12" [m u u u
SM800A-12-02 SM801A-12-00 12-24VDC |10' cable [12" |m u LN
SMB800A-12-02FP | SM801A-12-00FP |12-24VDC [10' cable | 12" |m ] (=
SMB800A-12-02S SMB801A-12-00S |12-24VDC [10' cable [12" |m ] LN
SM800A-12-02 SM801A-12-01 12-24VDC [10' cable [12" |m u ] ]
SMB800A-12-02FP | SM801A-12-01FP [12-24VDC |10' cable [12" |m ] ] ]
SM800A-12-02S | SM801A-12-01S  [12-24VDC [10' cable |12" (m [ u u
SM800A-12-02 SM801A-12-10 12-24VDC |10' cable [12" |m u ] ]
SMB800A-12-02FP | SM801A-12-10FP |12-24VDC [10' cable | 12" [m ] ] ]
SMB800A-12-02S SM801A-12-10S  |12-24VDC [10' cable [12" |m ] ] ]
SM800A-12-02 SM801A-12-11 12-24VDC [10' cable [12" |m u ] u
SMB800A-12-02FP | SM801A-12-11FP [12-24VDC |10' cable [12" |m ] ] u
SM800A-12-02S SM801A-12-11S  |12-24VDC [10' cable | 12" [m ] ] u
SM800A-24-00° SM801A-24-00°  [12-24VDC [10' cable | 24"|m u u u
SM800A-24-00FPe|SM801A-24-00FPe [12-24VDC [10' cable | 24"|m . L]
SM800A-24-00Se  |SM801A-24-00Se  [12-24VDC [10' cable | 24"|m [ ] L]
SM800A-24-00 SM801A-24-01 12-24VDC _|10' cable | 24"|m [ u u
SMB800A-24-00FP | SM801A-24-01FP [12-24VDC [10' cable | 24"|m = ]
SM800A-24-00S | SM801A-24-01S  [12-24VDC [10' cable | 24"|m u u u
SM800A-24-00 SM801A-24-10 12-24VDC |10' cable | 24"|m u u u
SM800A-24-00FP | SM801A-24-10FP |12-24VDC [10' cable | 24"|m = ]
SMB800A-24-00S SM801A-24-10S |12-24VDC [10' cable | 24"|m ] u ]
SM800A-24-00 SM801A-24-11 12-24VDC [10' cable | 24"(m u u u
SMB800A-24-00FP | SM801A-24-11FP [12-24VDC [10' cable | 24"(m = u
SM800A-24-00S | SM801A-24-11S  [12-24VDC [10' cable | 24"|m u u u
SM800A-24-02 SM801A-24-00 12-24VDC |10 cable | 24"(m u LN
SM800A-24-02FP | SM801A-24-00FP |12-24VDC [10' cable | 24"|m ] (=
SM800A-24-02S  |SM801A-24-00S 12-24VDC |10' cable | 24"Im ] LN
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Selection Chart
SM800 Series (cont.)

MICROSONIC® Thru-Beam

@« 2
_ < 2
2 I} 28
22 = B =2
Transducer Housing | Transmitter Receiver
2 1 5. (B
o -— -—
g 5 § & * 5 a ai——) B L B %“ é‘ é'%
S & e e 8 & 3|z |2 =28|E|ld|s|8|E5|2|28
SM800A-24-02 SM801A-24-01 12-24VDCJ|10' cable 24" | m [ [ [
SMB800A-24-02FP |SM801A-24-01FP |12-24VDC|10' cable 24"| m [ [ u
SMB800A-24-02S |SM801A-24-01S  |12-24VDC|10' cable 24"| m [ [ [
SM800A-24-02 SM801A-24-10 12-24VDC|10' cable 24"| m [ [ [
SMB800A-24-02FP |SM801A-24-10FP |12-24VDC|10' cable 24" | m [ [ [
SMB800A-24-02S |SM801A-24-10S  |12-24VDC|10' cable 24"| m [ [ [
SMB800A-24-02 SM801A-24-11 12-24VDC|10' cable 24"| m [ [ [
SMB800A-24-02FP |SM801A-24-11FP |12-24VDC|10' cable 24"| m [ [ [
SMB800A-24-02S |SM801A-24-11S  |12-24VDC|10' cable 24"| m [ [ [
SM800A-40-00 |SM801A-40-00  |12-24VDC(10' cable 40" | m [ u [
SMB800A-40-00FP4SM801A-40-00FPe|12-24VDC|10' cable 40" | m . [
SMB800A-40-00Se |SM801A-40-00Se |12-24VDC|10' cable 40" | m [ u [
SM800A-40-00 SM801A-40-01 12-24VDC|10' cable 40" | m [ u u
SM800A-40-00FP |SM801A-40-01FP |12-24VDC|10' cable 40" | m [ AN [
SMB800A-40-00S |SM801A-40-01S  |12-24VDC|10' cable 40" | m [ u u
SM800A-40-00 SM801A-40-10 12-24VDC|10' cable 40" | m [ [ [
SMB800A-40-00FP |SM801A-40-10FP |12-24VDC(10' cable 40" | m [ N ] [
SMB800A-40-00S |SM801A-40-10S  |12-24VDC|10' cable 40" | m [ [ [
SM800A-40-00 SM801A-40-11 12-24VDC|10' cable 40" | m [ u [
SM800A-40-00FP |SM801A-40-11FP |12-24VDC|10' cable 40" | m = [
SMB800A-40-00S |SM801A-40-11S  |12-24VDC|10' cable 40" | m [ u [
SM800A-40-02 SM801A-40-00 12-24VDC|10' cable 40" | m [ [ [
SMB800A-40-02FP |SM801A-40-00FP |12-24VDC|10' cable 40" | m [ [ [
SMB800A-40-02S |SM801A-40-00S |12-24VDC|10' cable 40" | m [ [ [
SMB800A-40-02 SM801A-40-01 12-24VDC|10' cable 40" | m [ [ u
SMB800A-40-02FP |SM801A-40-01FP |12-24VDC|10' cable 40" | m [ [ [
SMB800A-40-02S |SM801A-40-01S  |12-24VDC|10' cable 40" | m [ [ u
SMB800A-40-02 SM801A-40-10 12-24VDC|10' cable 40" | m [ [ [
SMB800A-40-02FP |SM801A-40-10FP |12-24VDC|10' cable 40" | m [ [ [
SMB800A-40-02S |SM801A-40-10S  |12-24VDC|10' cable 40" | m [ [ [
SM800A-40-02 SM801A-40-11 12-24VDC|10' cable 40" | m [ [ [
SMB800A-40-02FP | SM801A-40-11FP |12-24VDC|10' cable 40" | m [ [ [
SMB800A-40-02S |SM801A-40-11S |12-24VDC(10' cable 40" | m [ ] [ [
SM850A-04-00c |SM851A-04-00e 12-24VDC|Micro connector|/4" | m u | | u
SM850A-04-00FP¢SM851A-04-00FPe|12-24VDC|Micro connector(4" | m . ]
SM850A-04-00Se |[SM851A-04-00Se [12-24VDC|Micro connector(4" | m | u u
SM850A-04-00 SM851A-04-01 12-24VDC|Micro connector(4" | m ] ] ]
SM850A-04-00FP |[SM851A-04-01FP [12-24VDC|Micro connector(4" | m = u
SM850A-04-00S [SM851A-04-01S [12-24VDC|Micro connector(4" | m ] ] u
SM850A-04-00 SM851A-04-10 12-24VDC|Micro connector|4" | m u u [
SM850A-04-00FP [SM851A-04-10FP [12-24VDC|Micro connector(4" | m . ]
SM850A-04-00S |SM851A-04-10S [12-24VDC|Micro connector(4" | m | u [
SM850A-04-00 SM851A-04-11 12-24VDC|Micro connector(4" | m ] ] u
SM850A-04-00FP | SM851A-04-11FP [12-24VDC|Micro connector(4" | m . [
SM850A-04-00S [SM851A-04-11S |[12-24VDC|Micro connector(4" | m ] ] u
SM850A-04-02 SM851A-04-00 12-24VDC|Micro connector|4" | m u u u
SM850A-04-02FP |[SM851A-04-00FP [12-24VDC|Micro connector(4" | m u ] ]
SM850A-04-02S |SM851A-04-00S [12-24VDC|Micro connector(4" | m u u u
SM850A-04-02 SM851A-04-01 12-24VDC|Micro connector(4" | m ] ] ]
SM850A-04-02FP |[SM851A-04-01FP [12-24VDC|Micro connector(4" | m [ [] ]
SM850A-04-02S [SM851A-04-01S |[12-24VDC|Micro connector(4" | m ] ] ]
SM850A-04-02 SM851A-04-10 12-24VDC|Micro connector|4" | m | u [
SM850A-04-02FP [SM851A-04-10FP [12-24VDC|Micro connector(4" | m u ] ]
SM850A-04-02S |SM851A-04-10S [12-24VDC|Micro connector(4" | m | u [
SM850A-04-02 SM851A-04-11 12-24VDC|Micro connector(4" | m ] ] u
SM850A-04-02FP |[SM851A-04-11FP [12-24VDC|Micro connector(4" | m u ] u
SM850A-04-02S [SM851A-04-11S [12-24VDC|Micro connector(4" | m ] ] u
SMB850A-12-00¢ |SM851A-12-00¢ 12-24VDC|Micro connector|12"| m u u u
SM850A-12-00FP¢4SM851A-12-00FPe|12-24VDC|Micro connector{12"| m . ]
SM850A-12-00Se |[SM851A-12-00Se [12-24VDC|Micro connector(12"| m | u u
SM850A-12-00 SM851A-12-01 12-24VDC|Micro connector{12"| m ] ] ]
SM850A-12-00FP [SM851A-12-01FP [12-24VDC|Micro connector|(12"| m . ]
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Selection Chart
SM800 Series (cont.)

MICROSONIC® Thru-Beam
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SM850A-12-00S | SM851A-12-01S |12-24VDC |Micro connector| 12"| m u [ u
SM850A-12-00 SM851A-12-10 12-24VDC [Micro connector{12"| m u u ]
SM850A-12-00FP | SM851A-12-10FP |12-24VDC |Micro connector| 12" | m L L L]
SM850A-12-00S | SM851A-12-10S [12-24VDC |Micro connector| 12"| m ] u ]
SM850A-12-00 SM851A-12-11 12-24VDC [Micro connector| 12"| m u u ]
SMB850A-12-00FP | SM851A-12-11FP [12-24VDC |Micro connector| 12"| m L u
SM850A-12-00S | SM851A-12-11S |12-24VDC |Micro connector| 12" | m u [ u
SM850A-12-02 SM851A-12-00 12-24VDC [Micro connector{12"| m u =
SMB850A-12-02FP | SM851A-12-00FP |12-24VDC |Micro connector| 12"| m ] LI
SM850A-12-02S | SM851A-12-00S [12-24VDC |Micro connector| 12"| m ] =
SM850A-12-02 SM851A-12-01 12-24VDC [Micro connector| 12"| m u ] ]
SMB850A-12-02FP | SM851A-12-01FP [12-24VDC |Micro connector| 12"| m u u u
SM850A-12-02S | SM851A-12-01S |12-24VDC |Micro connector| 12" | m u u u
SM850A-12-02 SM851A-12-10 12-24VDC [Micro connector{12"| m u ] ]
SMB850A-12-02FP | SM851A-12-10FP |12-24VDC |Micro connector| 12" | m ] ] ]
SM850A-12-02S | SM851A-12-10S [12-24VDC |Micro connector| 12"| m ] ] ]
SM850A-12-02 SM851A-12-11 12-24VDC [Micro connector| 12"| m u ] ]
SMB850A-12-02FP | SM851A-12-11FP [12-24VDC |Micro connector| 12"| m u u u
SMB850A-12-02S | SM851A-12-11S |12-24VDC |Micro connector| 12"| m L] L] L]
SM850A-24-00e SM851A-24-00* [12-24VDC |Micro connector|24"| m u u u
SM850A-24-00FPe| SM851A-24-00FP+|12-24VDC |Micro connector|24"| m L L [
SMB850A-24-00Se | SM851A-24-00Se [12-24VDC |Micro connector|24"| m ] u u
SM850A-24-00 SM851A-24-01 12-24VDC [Micro connector|24"| m [ [ ]
SMB850A-24-00FP | SM851A-24-01FP [12-24VDC |Micro connector|24"| m L ]
SM850A-24-00S | SM851A-24-01S |12-24VDC |Micro connector|24"| m u [ u
SM850A-24-00 SM851A-24-10 12-24VDC [Micro connector{24"| m u u ]
SM850A-24-00FP | SM851A-24-10FP |12-24VDC |Micro connector|24"| m L L L]
SM850A-24-00S | SM851A-24-10S [12-24VDC |Micro connector|24"| m ] u ]
SM850A-24-00 SM851A-24-11 12-24VDC [Micro connector|24"| m u u ]
SM850A-24-00FP | SM851A-24-11FP [12-24VDC |Micro connector|24"| m L u
SM850A-24-00S | SM851A-24-11S |12-24VDC |Micro connector|24"| m u [ u
SM850A-24-02 SM851A-24-00 12-24VDC [Micro connector{24"| m u =
SM850A-24-02FP | SM851A-24-00FP |12-24VDC |Micro connector|24"| m ] LI
SM850A-24-02S | SM851A-24-00S [12-24VDC |Micro connector|24"| m ] =
SM850A-24-02 SM851A-24-01 12-24VDC [Micro connector|24"| m u ] ]
SMB850A-24-02FP | SM851A-24-01FP [12-24VDC |Micro connector|24"| m u u u
SM850A-24-02S | SM851A-24-01S |12-24VDC |Micro connector|24"| m u u u
SM850A-24-02 SM851A-24-10 12-24VDC [Micro connector{24"| m u ] ]
SM850A-24-02FP | SM851A-24-10FP |12-24VDC |Micro connector|24"| m ] ] ]
SM850A-24-02S | SM851A-24-10S [12-24VDC |Micro connector|24"| m ] ] ] =
SM850A-24-02 SM851A-24-11 12-24VDC [Micro connector|24"| m u ] ] E
SM850A-24-02FP | SM851A-24-11FP |12-24VDC |Micro connector| 24" | m ] ] ] 5
SM850A-24-02S | SM851A-24-11S |12-24VDC |Micro connector|24"| m ] ] ] E
SMB850A-40-00e SM851A-40-00° [12-24VDC |Micro connector|40"| m u u u Q;
SM850A-40-00FPe| SM851A-40-00FP+|12-24VDC |Micro connector|40"| m L L [ ]
SM850A-40-00Se | SM851A-40-00Se |12-24VDC [Micro connector[40"| m [ | | E
SM850A-40-00 SM851A-40-01 12-24VDC [Micro connector|40"| m [ [ u 8
SMB850A-40-00FP | SM851A-40-01FP [12-24VDC |Micro connector|40"| m L ] 5
SM850A-40-00S | SM851A-40-01S |12-24VDC |Micro connector{40"| m [ | [ [ | s
SM850A-40-00 SM851A-40-10 12-24VDC [Micro connector{40"| m u u ]
SM850A-40-00FP | SM851A-40-10FP |12-24VDC |Micro connector|40"| m L L ]
SM850A-40-00S | SM851A-40-10S [12-24VDC |Micro connector|40"| m ] u ]
SM850A-40-00 SM851A-40-11 12-24VDC [Micro connector|40"| m [ [ u
SMB850A-40-00FP | SM851A-40-11FP [12-24VDC |Micro connector|40"| m L ]
SM850A-40-00S | SM851A-40-11S |12-24VDC |Micro connector|40"| m u [ u
SM850A-40-02 SM851A-40-00 12-24VDC [Micro connector{40"| m u LI
SM850A-40-02FP | SM851A-40-00FP |12-24VDC |Micro connector|40"| m ] LI
SM850A-40-02S | SM851A-40-00S [12-24VDC |Micro connector|40"| m ] =
SM850A-40-02 SM851A-40-01 12-24VDC [Micro connector|40"| m [ u u
SMB850A-40-02FP | SM851A-40-01FP [12-24VDC |Micro connector|40"| m ] ] ]
SM850A-40-02S | SM851A-40-01S |12-24VDC |Micro connector| 40"| m u u u
SM850A-40-02 SM851A-40-10 12-24VDC [Micro connector{40"| m u ] ]
SM850A-40-02FP | SM851A-40-10FP |12-24VDC |Micro connector|40"| m ] ] ]
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Selection Chart
SM800 Series (cont.)

MICROSONIC® Thru-Beam
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SMB850A-40-02S | SM851A-40-10S  |12-24VDC [Micro connector(40"| m [ [ [

SM850A-40-02 SM851A-40-11 12-24VDC |Micro connector|40"| = n [ [
SM850A-40-02FP | SM851A-40-11FP _|12-24VDC |Micro connector(40"| = [ [ [
SM850A-40-02S | SM851A-40-11S  |12-24VDC [Micro connector|{40"| m [ [ [

* = Most commonly stocked sensors
* = See definition in Sensing Terms.
All possible sensor configurations are not listed here.
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This innovative sensing solu-
tion is applicable to industries
that convert plies of materials
into embossed napkins, paper
towels, plastic-lined paper table
cloths, and other consumer
products. The Model SS100 Web
Sensing  System  uses
MICROSONIC®, thru-beam sen-
sors to eliminate the costly prob-
lem of broken plies wrapping
around, heating up, and damag-
ing embossing rolls, as well as
the resulting downtime required
to make necessary repairs.
They also eliminate false trips
or no trips at all resulting from
dusty environments, or prob-
lems associated with sensors
not immune to changing colors
and materials.

What does the SS100
Web Sensing System do?

Equipped with up to three
pairs (transmitter and receiver)
of MICROSONIC®, thru-beam
sensors, the SS100 system
monitors the entire width of the
embossed web as it leaves the
embossing rolls. Machine
speeds in excess of 26 feet per
second as well as dust, differ-
ent colors and textures have no
effect on the sensing capability
of these sensors. During opera-
tion, when one of the sensors
detects a tear in the web, a
missing ply or even a hole in the
web of predetermined size, the
SS100 system immediately out-

puts an alarm signal. The signal
can be used to alert an opera-
tor, automatically shear the pa-
per ahead of the embossing
rolls, or automatically stop the
machine. As a result, the em-
bossing rolls are saved from
severe damage and time-con-
suming repairs. After the web is
rethreaded, the embossing part
of the operation can resume.

Using the amount of sound
energy transmitted through the
plies of material to calibrate the
system and detect the breaks,
the SS100 system operates on
a supply voltage of 85 to 270
VAC (50/60 Hz). The supply cur-
rent ranges from 10 to 40 (typi-
cal) mA. Three push-buttons are
provided to calibrate the detec-
tor, set and reset the indications
of a ply break, and view and
sometimes change the various
settings. A digital display pro-
vides various information on
each of the sensor pair chan-
nels and a numeric display
shows, sequentially, the signal
strength

Model SS100

Microsonic®
Thru-Beam

Web Sensing

System

Web inspecting

applications

e Eliminates damage to
embossing rolls

e Monitors the entire
width of the embossed
web as it leaves the
embossing rolls

e Alarm signal can alert
operator, automatically
shear the paper ahead
of the embossing roll, or
automatically stop the
machine

» Uses up to three pairs
(transmitter/receiver) of
MICROSONICR® ultra-
sonic thru-beam sen-
sors

E
@
)
T
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o
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How does it work?

Ultrasonic energy can be transmit-
ted through certain materials, even nu-
merous plies of paper. With the SS100,
the user calibrates the amount of en-
ergy passing through the plies. This cali-
bration automatically adjusts the gain
to obtain an output which is about 25%
of full scale. Because many factors can
affect the transmission through the good
plies of paper, a threshold percentage
is set which is then automatically ad-
justed to track the average signal trans-
mitted through the paper. For example,
say the calibrated gain for three plies
of embossed paper being run is 25%.
With a threshold setting of 10% if the
variation readings are continuously
above the threshold level of 35% (25%
+ 10%), the SS100 signals a break. A
second setting available to signal a
break involves the minimum duration
of time (displayed in hundredths of a
second) the variation readings are con-
tinuously above the threshold level. A
third setting, minimum length, is the
distance traveled by the plies (displayed
in pulses of the position sensor) when
the readings are continuously above the
threshold level.

For the user’s convenience, the

SS100 Web Sensing System provides:

¢ three push-buttons (CALIBRATE,
VIEW SETTINGS, RESET INDI-
CATORS) to calibrate the detector,
set and reset the indications (mini-
mum duration and minimum length)
of a ply break and view and some-
times change the various settings.
* a digital display for various in-
formation on each of the sensor
pair channels. The numeric display
shows, sequentially, the signal
strength and signal variation for
each channel.

e an LED for each transmitter/re-
ceiver pair to indicate the opera-
tional status of the particular sen-
sor pair during operation. For ex-
ample, solid green means normal
operation; solid red means this par-
ticular transmitter/receiver pair has

detected a ply breakage.

The SCC also offers an SS100-13 Splice Sensing
System which uses the same operating principle
as the SS100 Web Sensing System.

Specifications
PARAMETER Minimum Maximum
Environmental
Operating 5°C (40°F) 50°C(120°F)
Temperature
Operating 10% 90%
Humidity (non condensing)
Power
Supply Voltage 85VAC 270 VAC
(50/60 Hz) (50/60 Hz)
Supply Current 10mA 140 mA (typical)
Physical
Weight 0.5Kg (1.1 Ibs)
Depth 21 mm (0.825 in) top to panel
Height 159 mm (6.25 in) bottom to top
of mounting
Width 210 mm (8.25 in) side to side

of mounting panel

External
Connections
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Python Power"”

PyTHON
Power™

AC/DC
Power Supply/
Output

Converter
e Self-contained,
) _ AC/DC power
A cost-effective power the encapsulated housing and converter
and output conversion integral cables are resistant to
most acids, bases, and food
accessory fOI‘ DC and beverage.
sensors. Python is UL listed to i
Python Power™ is an acces-  UL61010C-1 and CE certified to ;f:fj’é al 'iO’a:ed
sory that allows a DC sensor to ENG1010C-1. Python's IP67 en- outpu
be installed in locations where ~ Closure rating ensures it will
only AC power is available or to  Withstand washdown environ-
simply maximize installation effi- ~ Ments. « Sleek design
ciency. _ Pytho.n sppports many sens-
Python consists of a universal ing applications where DC power
in-line AC/DC power supply and IS unavailable. Because of this
TRIAC switch. The integral TRIAC ~ Yersatllity, itis asolid candidate Stored in or pulled

output switch is controlled by the
sensor's low-voltage output, au-
tomatically detecting a sinking or
sourcing output. The TRIAC is
then actuated.

The DC output will power most
types of sensors, allowing users
to take advantage of the ad-
vanced features available in DC
sensors that are not available in
AC sensors. Unlike other prod-
ucts, Python has a sleek design
and can be pulled through and
stored in a 1-inch straight conduit.

Python is a powerful performer
and an ideal converter for retro-
fit installations.

Accepting universal AC input
voltages from 85VAC to 265VAC,

for almost every application in
an AC environment. Python is
an ideal converter for retro-fit in-
stallations and a cost-effective,
time-saving solution for new in-
stallations. Python accommo-
dates all Hyde Park DC-powered
sensors, as well as most other
brands. Python can be used with
most any sensing technology,
including ultrasonic, photoelec-
tric, and inductive proximity.

through a 1" straight
conduit

» [P67 enclosure rating

e CE certified

e NEMA 4X (indoor use
only)
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Operation

Depending on the type of sensor you are using, Python's model number will vary (see Model Reference Guide
on page 6-3). The sensor you are using must operate on a 15VDC to 18VDC supply, consume 100mA or less of
operating current, and have a sink or source output.

SENSOR ~

) WARNING: Applied
- AC load must limit
YELLOW Python's TRIAC switch
R BLACK ~ torated current.
PYTHON POWER AC
PM100-XX CABLE
DRIVING POWER RELAY
N
PLC AC
L N
weors (1314 & o [ 816
|

YELLOW
VIOLET |
RED/BLACK |

REDMWHITE WARNING: Ap'plied
DC PYTHON POWER AC
CABLE PM100-XX CABLE AC |Oad must |Imlt

TYPICAL PLC CONNECTION Python's TRIAC SWItCh
- torated current.

A CAUTION

UNINTENDED OPERATION
Apply an AC Load that limits Python's TRIAC switch to rated current

Failure to follow this instruction can result in injury or equipment damage

Dimensions

\ i |
6.000in 18 AWG BLUE
22 AWG BLACK CABLE

(152.4mm)

NOTE: Python can be pulled
through 1in E.M.T.

§.285in
(®7.24mm)

BllIEI

9.950in
(®24.13mm)

‘ 39" (1 m)

OVERALL LENGTH
| 10.5t. (3.2m) |




Model Reference Guide - Python Power

Model Connector Female Contacts Pinout, cable connector
*SWITCH
4/ CONTROL
PM100-00 M8 3 3@1
COMMON: V SUPPLY
é%ﬁ#%‘?@fm
PM 1 00'01 M 8 4 COMMON: 3 1V SUPPLY
V SUPPLY
PM100-02 M12 4 )
CONTROL COMMON
M 1 2 V SUPPLY NC
PM100-03 Green LED - Power 4
Amber LED - Output (sink) et/ oo
Ne CONTROL
PM100-04 Mini 4
(7/8-1 1th read) V SUPPLY COMMON
PM100-10 No connector n/a T
BLACK  conTROL
WHITE NC
PM-02-B79 M2

2m (79") DC cable

*SWITCH
CONTROL

BROWN

15VDC

com

RED/BLK

AC SUPPLY

AC SUPPLY
VIOLET

CONTROL
NC

PM100-10 )

BLACK WIRE SPECIFICATIONS

K PM100-XX

TRIAC SW
TRIAC SW

YELLOW

BLUE WIRE SPECIFICATIONS

General Specifications

AC Power Requirements

Supply Voltage: 85VAC to 265VAC, 50/60Hz
Current Consumption: 35 mA max.

Power Consumption: 4 VA max.

Installation category: Il (IEC 60364-4-443)
Input fusing: non-replaceable, non-repairable

DC Output Ratings (to sensor)

Output voltage:

Minimum at rated current: 15VDC

Maximum at no load: 20VDC

Regulation: 40 V/A

Current, max. rated: 100mA

Current fault, max.: 200 mA

Pri/sec. isolation: 2200VAC, 1 min.

Turn-on delay, 100mA load, 90% final
voltage: 10ms typical

Turn-off delay, OmA load, 10% full
voltage: 1s typical

TRIAC Switch Ratings (switch AC current only)

Features: optically isolated, zero-crossing
Switch voltage, maximum: 230VAC
Switch Current, maximum: 50mA @230VAC,
100mA@120VAC

Isolated from AC line

Peak repetitive surge current: 1 A (100ms, 120pps)
On-state voltage: 3v max, @ 100 mA

Off-state leakage: 500nA max.

Holding current: 250mA typical

Critical rate of rise of off-state voltage: 600v/us min.
Isolation surge voltage: 7500VAC min., 60Hz. 1 sec.

Turn-on time, full load, max voltage: 15ms max.
(zero-crossing)

Turn-off time, full load, max voltage: 15ms max.
(zero-crossing)

Over-current protection: internal fuse
(non-replaceable, non-repairable)

Environmental

Operating Temperature Range: -25° to 60°C
(-13° to 140°F)

Storage Temperature Range: -40° to 85°C
(-40° to 185°F)

Operating Humidity: 100%, non-condensing

Protection Ratings: Type 1 (UL50), IP67

Agency Approvals

CE Mark: CE conformity is declared to:

EN55011:1998 Group 1, Class A

EN61010C-1

EMC: EN61326:1997 Measur., Lab., and Control

FCC Class A (USA)

UL61010C-1 "Industrial Control Equipment”
File#E238344

FDA: Cables and over-mold are FDA compatible
non-contact

Declaration of Conformity available upon request

Construction

Dimensions: (length x diameter)
152 mm (6.0 in) x 24 mm (0.95 in)
AC cable: 4-wire, 18AWG, 300V, PVC:
2m (79.0 in) x 7 mm (0.28 in) dia.
DC cable: 4-wire, 22AWG, 300V, PVC
1m (39.0in) x 5.2 mm (0.21 in) dia.
Material: PVC
Input fusing: non-replaceable, non-repairable
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Accessories

Model AC115

Model AC100 Straight, 7/8-16 mini,

2-conductor transmitter 5-conductor mating connector

connector cable,3m (10'), for ~ cable, 4 m (12'), used with

all SM100 series Amphenol SM552A-X7X series dual-level, Model AC119

and SM700 series Amphenol connector style prox sensors Right-angle, M12 micro

connector-style, thru-beam with alarms, with SM554B-XXX  4_conductor connector/cable

transmitters series synchronized gate- assembly, 5 m (16"), with
controlled, connector-style built-in LED's, used with
prox sensors, and with SM656 series miniature,
SM556A-X9X series analog, connector-style analog prox
connector-style prox sensors sensors
with alarms

Model AC105

Straight, 7/8-16 mini,
4-conductor mating connector
cable, 4 m (12'), used with
SM500 family connector-style,

S e CE

e —— Model AC127
prox sensors
Model AC115-50 Straight, M12 micro,
Straight, 7/8-16 mini, 4-conductor connector/cable

5-conductor mating connector  assembly with LED, 5 m (16
cable, 15 m (50'), used with with LED's, used with SM650

. SM552A-X7X series dual-level series and SM657 series
Model AC105-50 connector-style prox sensors miniature, connector-style prox

: gy with alarms, with SM554B-XXX  sensors and with SM851 series

f_téi'r?gltj’cz(/) 8r-r:12trirr11mlc’:onnector series synchronized gate- connector-style thru-beam
\ 9 - controlled, connector-style receivers
cable, 15 m (50'), used with all prox sensors, and with
SM500 family connector-style,  gy1556A x9X series analog *
prox sensors connector-style prox sensors
with alarms
Model AC128

Straight, M12 micro, 4-pin,
2-conductor, connector/cable
assembly, 5 m (16'), used with
SM850 series miniature,
connector-style, thru-beam
transmitters and SM850FP

Model AC107

Straight, 7/8-16 mini, 2-pin,
2-conductor mating connector

cable, 4 m (12'), used with all MOdeI AC117 _ ===~ series miniature, flat-profile,
SM100 series watertight and Right-angle, M12 micro, connector-style thru-beam
SM700 series watertight, 4-conductor, connector/cable transmitters
Connector-stwe, assembly with built-in LEDs, 5

thru-beam transmitters m (16'), used with SM650

series and SM657 series
miniature prox sensors and
SM851 series miniature,
connector-style, thru-beam

receivers Model AC129

Straight, M12 micro,
4-conductor, connector/cable
assembly, 5 m (16"), with
LEDs used with SM656
series miniature, connector-
style analog prox sensors

Model AC108

Straight, 7/8-16 mini, 3-pin,
3-conductor mating connector
cable, 4 m (12'), used with all
SM100 series watertight and

Model AC118

SM700 series watertight, Right-angle, M12 micro,

connector-style, 2-conductor connector/

thru-beam receivers cable assembly, 5 m (16'),
used with SM850 series

miniature, connector-style
thru-beam transmitters
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Model AC130

Straight, M12 micro, 4-conductor,
connector/cable assembly, 5 m (16"),
used with SM650FP, SM656FP,
SM657FP, SM950, SM952, SM956,
VM1, VM18, VM30 and CT1500
series sensors, connector style, and
SMB851FP series thru-beam receivers,
connector style

Model AC132
Right-angle, M12 micro,
4-conductor connector/cable
assembly, 5 m (16'), used with
SM950, SM952, SM956, VM1, VM18,
VM30 and CT1500 series sensors

Model AC134
Right-angle, M8 pico,
4-conductor
connector/cable
assembly, 5 m (16"),
used with all SM350
series proximity
sensors

Model AC135

Straight, M8 pico,
4-conductor
conector/cable assembly,
5 m (16'), used with all SM350 series
proximity sensors

Model AC136 {
Straight, 5-pin M12

micro connector/cable
assembly, 5m (16') O.D.V.A.
compliant. Used with DeviceNet
Sensors.

Model AC137
Pico-to-micro pigtail
adapter cable, 0.2 m (7.9"),

used with all SM350 series
proximity sensors
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Model AC138

Pico-to-micro pigtail adapter
cable with reversed output pins,
0.2 m (7.9"), used with all

SM350 series proximity
sensors

Model
AC140
Mini-to-micro \
4-conductor pigtail
adapter cable, 0.2 m
(7.9"). Used with all
SM600 series
proximity sensors.

Model AC141

I .
Right-angle, M8 pico, ¢ ©
3-conductor connector/ & .
cable assembly, 5 m Ir'

(16"), used with all
SM330 and SM340

series proximity sensors

Model AC142
Straight, M8 pico,
3-conductor connector/

cable assembly, 5 m (16'),
used with all SM330 and SM340
series proximity sensors

Model AC143

Right angle, M8 pico,
3-pin, 2-conductor
connector/cable
assembly, 5 m (16') for
SM430 connector-style
transmitters

Model

AC144 d|
Straight, M8

pico, 3-pin,
2-conductor connector/

cable assembly, 5 m (16') for
SM430 connector-style transmitters

Model AC145
Right-angle, M8 pico,
4-pin, 2-conductor
connector/cable
assembly, 5 m (16') for
SM450 connector-style
transmitters

Model AC146
Straight, M8 pico,
4-pin, 2-conductor
connector/cable assembly, 5 m
(16") for SM 450 connector-style
transmitters

\/’4),_ .

Model AC149

Straight, 5 conductor/cable assmbly,

2 m (6.6"). Used with SM650 with "AA"
option, SM652 with "AA" option, and
SMO900 series with connector and "AA"
option.

Model AC150

3-conductor connector cable, 3m (10),
used with all SM100 series Amphenol
and SM700 series Amphenol
connector-style receivers

Model AC160
Cable Grip used with all
SM100 and SM700 series
cable-style, thru-beam sensors

(-

Model AC172

DB9, RS232 straight-through cable,
2m (6"), used with Model AC441A.



Model AC201
Stainless, right-angle,
single thru-beam-
sensor mounting
bracket, slotted for
adjustment for
allSM100 )
series and
SM700 series
transmitters and receivers

and for CS107 Web Sensing System
transmitter and CS108 Web Sensing
System receiver

Model AC222

Standard, stainless mounting
bracket assembly, slotted for
vertical adjustment, used with
all SM500 family prox sensors

Model AC213

Stainless and Teflon remote sensing
probe mounting bracket, used with
all SM500 family prox sensors and
all SM700 series remote thru-beam
transmitters and receivers

Model AC226

Stainless and
polyamide conveyor-
rail clamp/bracket
set, used with all
SM600 series
miniature prox
sensors and
SMB800 series 18
mm miniature thru-
beam sensors

Model AC227
Large, right-angle,
stainless mounting
bracket used with all
SM600 series
miniature prox
sensors and all S~
SMB800 series 18 mm
miniature, thru-beam

Sensors

Model AC228

Small, right-angle,
stainless, mounting
bracket used with all
SM600 series
miniature prox sensors
and all SM800 series 18 mm
miniature thru-beam sensors

Model AC229
Plate-style, right-angle,
stainless mounting
bracket with base slotted
for forward/reverse
adjustment and
side slotted for
sensor adjustment,
used with all SM500
family sensors

Model AC230

Three-piece, stainless
mounting bracket
assembly with O-ring
mount used with all
SM500 family sensors
with remote heads

Model AC231

Straight, stainless, mounting
bracket with side slotted for sensor
adjustment, used with all flat-profile
SENsors.

Model AC232
S-shaped, stainless, mounting
bracket with base slotted for
sensor adjustment, used W|th all
flat-profile sensors

Model AC233
Small, right-angle,
stainless mounting
bracket with
cable clearance
slot, for all
SM900 30 mm sensors

Model AC234 <
Right-angle, /é{
stainless
mounting
bracket

used with all
CT1000 series
counting sensors

Model AC235
Right-angle,
stainless,
mounting
bracket, used
with all SM300
series 12mm
proximity
sensors

odel AC236

Stainless and polyamide
conveyor-rail clamp/bracket
set, used with all SM300
series 12mm proximity
sensors
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Model AC237 °
Straight,
stainless mounting
bracket, used with all
SM300 series 12 mm barrel
proximity sensors

Model /
AC240
Straight,
stainless mounting
bracket, used with all

Model AC246

Right-angle, stainless
mounting bracket, used with all
SMB300FP flat-profile series
proximity sensors

Model AC247

Stainless and
polyamide conveyor rail |
clamp / bracket set,
used with all
SM300FP series
proximity sensors

Model AC241

Steel/black oxide, 45°angle, label
edge mounting bracket used with
SM6X7A-A08-01FP or
SM6X7A-A08-11FP flat-profile label
sensors

@)%

Model AC242

Pair of hex nuts for adapting all 12
mm diameter SM300 series proximity
sensors to 18 mm diameter mounting
bracket

Model AC250-n

Tank sensor mounting
reducer, available with
four different outside
diameters; used with
all SM900 family
Sensors.
n=1(11/4"NPT);
n=2 (2" NPT);
n=23 (3" NPT);
n=4 (4" NPT)

Model AC243

Model AC439
24 VDC Power Supply, 700 mA
Load capacity with AC and DC
screw terminals; used with all
DC-powered Hyde Park sensors

Model AC443
Sensor
Power Pack —
Provides 18VDC Be
power for most
sensors via M12
connector.
Provides discrete

on-off and

variable analog

indication.

Includes

pushbutton for limit/span setting of
VM1/18/30/80 sensors.

®0
L LTI

Model AC441A
HandHeld
Configurator

Used without a com-
puter to set window and
span limits of 30 mm
discrete and analog sen- |
sors, and to display ob-
ject distance. It's used
with a computer to con-
figure SC model sensors
using SUPERPROX+
software:

AC441A - Configurator without P/S
AC441A - 1 includes AC P/S, S/IW
AC441A - 2 includes UK P/S, S/W
AC441A - 3includes Eur P/S, S/W
AC441A - 4includes Aus/NZ P/S, S/W
AC441A - US includes P/S, S/W,
AC130 cable, AC172 RS-232 cable

Pair of hex nuts for adapting all 12
mm diameter SM300 series proximity
sensors to 30 mm diameter mounting
bracket

Model AC244

Pair of hex nuts for adapting all 18 mm
diameter proximity sensors to 30 mm
diameter mounting bracket
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Model AC251-n

Tank sensor mounting flange available
in three different pipe thread diam-
eters, furnished with matching AC250
tank sensor mounting reducer; used
with all SM900 family sensors.

n=2 (2" NPT x 6" dia.);
n=3(3"NPT x 7.5" dia.);

n=4 (4"NPT x 9" dia.)

Model PB100
In-line accessory push-button for
teaching window limits for Virtu series
SENsors.



sgeier SENSOR COMPETENCY
[of E N T E R

Need a sensing solution today?
Fax the SCC for a
recommendation.

Fax No. (937) 258-5830

(Copy this form in order to maintain the original in your catalog.)

shacider SENSOR COMPETENCY
To: c E N T E R

From (Your Name):

Company:

Telephone No. (including Area Code):

Fax No. (including Area Code):

Our problem is this:
The environment in the immediate area is (dry, wet, dusty, humid, etc.):

What we need to accomplish is:

Here’s a rough sketch (if helpful) of the machinery/equipment involved:

| understand that asking for this recommendation involves no obligation of any kind.
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Schneider

e} Electric

SENSOR COMPETENCY
c E N T E R

Warranty Terms and Conditions

Limitations and Exclusions
of Warranty

All Goods purchased from the
Schneider Electric Sensor Compe-
tency Center, shall be free from defects
in the materials, design and workman-
ship under normal conditions of use for
one year from the date of shipment. THIS
WARRANTY IS THE SOLE WARRANTY
AND IS EXPRESSLY IN LIEU OF ALL
OTHER WARRANTIES EXPRESS OR
IMPLIED, INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTY
OF MERCHANTABILITY OF FITNESS
FOR A PARTICULAR PURPOSE. THE
LIABILITY OF HYDE PARK TO ANY
PURCHASER SHALL BE LIMITED
EXCLUSIVELY TO THE COST OF
REPLACEMENT OR REPAIR OF
DEFECTIVE PARTS, AND SHALL NOT
INCLUDE LIABILITY FOR ANY DEFEC-
TIVE PARTS, AND SHALL NOT IN-
CLUDE LIABILITY FOR ANY DIRECT,
CONSEQUENTIAL OR INCIDENTAL
DAMAGES WHATSOEVER, WHETHER
FORESEEN OR UNFORESEEN,
INCLUDING BUT NOT LIMITED TO
LOST PROFITS, LOST SALES, OR
INJURY TO PERSONS OR PROPERTY.

Procedure for making a
warranty claim

1. Contact the Schneider Electric

N

Sensor Competency Center distribu-
tor from whom the product was
purchased. If purchased directly from
the SCC, call the SCC at (800) 435-
2121.

Obtain from either the distributor or
the SCC a Return Authorization
number.

Return product, with the Return
Authorization number, to the distribu-
tor or directly to the SCC at:

Schneider Electric Sensor

Competency Center

1875 Founders Drive

Dayton, OH 45420-4017

Attn: Service & Repair

Department

After confirming Warranty Applicabil-
ity, the distributor or the SCC will
determine the appropriate action to
be taken.

DeviceNet s a trademark of Open DeviceNet Vendor Association, Inc.

7-6





